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A.BSTRACT 

. ' The report presents the results of an . evaluation of 

ther erducaticnal impact 4n two Los Angeleis County, California, 
elementary schools^ of Interactive claissroom Television Systems 

(XCTSs closed circuit systems that permit continuous two-way 

visual communication between teachers and partially sighted stud^eijits 
and enable siich students to make the fullest possible use of their 
residual vision) • The two ICTS sites and jtheir participants are 
described, along with the pro ject*s evaluation design, the kinds of 
assessments employed, and tiie data collection schedule.. In general, 
asseissment pf project outcoWes over two years suggested* that icTS 
hav:e a stroflg positive impact on the Educational experiences of 
partially sighted elementary schpol students in the three areas 
evaluated:' academic achievement, visually dependent skills* (visual 
motor integration and visual seguential memory) and psychoisocial * 
mediatory of school s\icces5 (attitudes toward academic evaluation, 
toward peers,xand toward selTf). (DLS) 
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PREFACE AND SONMApY ^ 



Ah-^ Interactive^ Classroom Television Syjstem (ICTS) is a way 

^ # . , " • - ■ / ■ ' ■ ' • 

creating a visual classroom envirorvnent. ^or partially sighted students 



by making use of the magnification Brighti^s aii'd contrast capabilities 

television cajne!Ca9 and monltjors . /More px^cisely, an ICTS is a 

multicamera, mtat;imonin^q|r clQfeed circuit TV system with videotaping 

and videoreplay capac^^ity. ^Such a system permi-^y^eachers and their 

peirtially sighted studen^s^ to ""be- ip cdhtinuous *wo way visual conimuni- 

cation with one anothei*".- Moreover , '/-'it allows partially sighted 

students to function • visually in 61asBrbbiir situations Vthat ^are closelv 

,akin to ihose experi^ced by their fuliy 'sAjghted peers: thati. is^ they 

• - , . * V^'-^T^ ' ^ si> < 

can r^d oirLinsLry printred matter, looK .a't*. pi'ct,ures , write with pen or * 

pencil, do workbook prQb:j-ems^ consult Ij^e' bl^k^bo^d, draw or paint. 

Thus the usd of an ICTS both prepares- students for eventual matricula- 

t^on' inta class^oms for the fully sighted and provides an appropriate 

visual aid which enables studentq tcmsLke the full^t possible use of 

their residual vision. ^ ^' 

The Rand JI^otTporation has carried oh ICTS research sinc^ 19J3. 

During t^;^ time, with funding provided liy the Rehabilitation Servi 



cee 



AdministratiyOn (RSA grant i1»-P55QU6/9 ) and the BUreau of ^Slucation for 
theNfaitdiiiaEaP©**^^ contract 300-75-0123 ) ♦ under* the direction of ' 



Dr, ''Samuel M. Genensky, Raand ^has desigfted and ponatructed two ICTSs 
and placed and evaluat^ them in two diff^reait visually handicapped | 
dlassrooms in Lqs^ Angples County This paper describes the ac^iviti>es 



uhier^^ften to evalijetle the educSational' impact of these ICTSs^'upon pal^tially ^' 
• sighted eljemehtary students. Chapter I provides a descriptioh of the tvo 
ICTS sites and -their participants. Chapter II begins vith a discussicS^n 
of- the evaluation desigk for the project, the kinds of assessments employed, 
and the data collection ' ipchedule , It then presents tl^e results of the first; 
project yejar (1975-1976) in three ^req^s of evaluation. Chapter III, building 
on Chapter i;^^ destiribes changes introduced into the evaluation procediares^^ 

" ■■ ■ r ■■ ^ ^ ' 4- ^ 

at^d then examines outcomes for th,e second project year (1976~197T). ^he 

Postscript GonsT^iers ^"^e rationale for , and some of the.i*ssues that arise 

^\ ' ' 
vith dissemina,t'ing thdj iCTS. ' , / ^ ' , . 

^n general, as;Sess^nt'"of^- jiroject outcomes t)ver two years suggests 
that an lpi!S has a strong positive impact on the Educational expediences^ • 

^ • . • ■ i 

of partially sighted elementary school students in the three areas 

*^ 

devaluated. With respect to acade^prc achievement , *=»xaini nation of p^aT\- 
dardized t^st scores shoved significa.nt improvement in reading and ^ 
mathe(aatlcs[ during both years, Hovever, toe patter^ of ga'trv^ charfe^^d: 
in the first year, students i.mprov^d more, m^ke^ly in Tnathematic^xtha'^ 
in reading, scoring s^;i^gnlf icantly higher in the former; but l^the \yid ^ 
*of the second yea}>, dreading scores increased dramatically^ so that no 
substantial diff^en«es remained between the two achievement dforaains. 



We believe thesfr results ^ reflect the circumstance that , jf or visually 
impairecf studenxs, learning. to per^orii^Troinputations i^ les^ difficult 

/ 

ytecause it reqigiires less scanning than does reading. A secohd year of 

^experience' enabled students ijo learn the visual scanning skills 
needed for^ advances in ^reaffljig'^ achievement . Tj^^additional achievement 
i*esults are noteworthy. F^sgt, for 'students siiSalar in age, those who 



he^€ 



^e had longer* exposyre^to the |CTS score close^^ to^ grade nori^al on 



achievement tests.. Second, hi gher.r grade itud&ntr^ are farther from ' 
gra,de hbrmak than lQwei* *grude atudents • [ The^e outcomes, lead us to 
>ellev^v that ear l^F exposure to an IGtS is helpful in minimi zing/t^^ 
risk of c;umilative educational deficit related i;d visual impairment." 

The project further undertook to evaluate t^ p^ceptual skills 
importantly involved in\ educational; in<formatiah ^|)rocessing for partially 

'sighted students^ visual motor integration and visuaa sequential memory . 
During the fir^tt' project year^ students shoved Significant gains in 
visual. motor integration; vi^iial sequential memory showed no such 
advance. In contrast,, during thibrsecorid year visual m6tor ini^gratio'n 
scores continued to improve, but not' dramatically; however visual 

.sequential memory evidenced significant gains. These results >u^?^^est 
that, as students initially learn to nse-the ICTS fen- acs-demi c t;9!=?Vg 

■ ' ■ " i A 

their visual-motor coordinntion in<-re-A5'e^ . BW. s'-'annlng via v 

* * . 'J . ^ . 

platform is rt\OT^ difficult and, aj? we have hypothVsi 2*=*^ , rreq^n' r^n 

> ' 1 ' 

^longer learning period, Th^s vfsual sequential memory scot op; y^ >^ 
manifesto significant poslt'iye chah^^a nntil the second year, rinring 
which reading (anothe^r scan-dependent activity) advances as well 
These assumptions are supported by studying ' intercori^els^tions among 
achievement 'and perceptuiar skill scores. ^ Whi^ visual sequential 
m^emdry is associated witW, mathematics achievement, it is much mrfre. 
closeljt correlated with reading atehieven^nt . ThuS t^ conclusions 
drawn from evaluation o€ achievement and -of visually-dependent -perc^v 
t.ua,l skills are mutually; corroboi^ative. , ' ' 



Finally, the' project ^so^g^ to assies^ the *effe|"ego-f tiife TCTS on 
p^^cheteocial mediators of st??jool . success- (attitudes toward academic 



. - V. 



-A- , ' 



• evfiduation, attitudes toward peers, and self attitudes). The f irst • 

I V 

year's data indicated no overall improvement on any measures of self y 
\ - * ' . - , 

. or social constructs. While data from the second year showed su^star 
tial positive 'Change on some important dimensions such as self este^ 
ami peer affiliation, attitudes related to test performance ^evidenc^jbd 
no improvement even though students' test performance h^d improved 
A remarkabXy. We belJ^ve the failure experiences accumulated by many 

f; handicapped students tends to generate negative .self and^social ^tti- • 
^^^^^^<^''iAJi^es in the academic setting which are difficult to overcome.- More 

' ■ - - ■ I 

generally, we believe tteat psychosocial mediators of school, success 

in the partially slp:hted Is^-an area well worth further invest a p;ation . 

♦ 

^ In summary^ th*:* f'irst ^wo years of the ff^tnonstratio-n proJectV^v 

suggest hhA"^the TOTn h^n n f^hr-^nfr ^nd Pif.piblp p-^qitiv*^ impB'^t^on ^h^ 

ox^.r<^Tnply hi lev^l r»f '^n t.a^V pei^ f OT"m«Ti'^e f^^o^^er. wi hh a ^^p>ii i ^a^*^^ 

jic;^ of the THTF! q. tr>n^ , xiot a cruhoh. Tf hh*^ TCTS ap snccpRPfnl 

as it now appears, then we propose that the next stej^ must^ be to promote 

the dissemination of ICTSs ix) other school districts. Most raetropoll- 

tan areas with a population of at least 50,000 wou]d, we believe, 

have a sufficient number o-f^^^rtially sighted children to .lustify the 

installation of such equipment. In this waf , a large proportion of the 

.... ^ 

severely visually impai r^d^. would Jbe permitted to develop the capability 



for leading full educational, vooatiomal, an^ social lives^ 

/ ■ ' , 7 . ^ 

M ml . . * 
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^ IlITRODU^Tr^TO/''l^ RESEARCH 
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RESEARC ^ 

An ICTS, or Interactive Cla^sjjjjBom Television System, is a vay of^ 
creating a visual classroom envii^&iment^ for partially sighted students . 
by making use of TV's mS^nific^on, contrast and .brightness capabilities. 
Mor^ precisely, an ICTS is a^^fclticamera, multimonitor closed circuit 
TV system with videotaping ^d videoreplay capacity. 'The p'icture on 
\ thfe neact page shows a 9-^mera, 8-monitor system in an elementary - 

school classroom. Suclya ^stei^ permits teachers , and their 't)artiklly 
sighted students to ]m in continu6us visu^ communication with one 
another. Moreover, At allows partialljL sigk«k students to function' 
visually in classroom siisftiations that are closely akin to those experi-^ ' 
enced by the4-r^ully si^^hted peers; that is\^ey can read ordinary 
printed matter, s^ook at pictures, write with pen or pencil , d© workbook 
problems-- consult the blaokbofird, draw or pairvb - <lius , use of an ICTf^ ♦ 
makes partially sighted student more aware' of what is expected in ^ 
C classrooms for the fully sighted and, equally important, more aware of 
what tliey could^e missing if they are placed in classrooms without ' 
appropriate^visual alds^r^^^hind tl^e construction of the ICTS stands 
thie philosophy that every person should have the opportianddK^b make the 
fullest possible yse of residual vision iji order to lead a ^ximally • ^ *• 
productive ^d satisfying life. ' « V .. 

\ ^ . /-* • 

• ' ^ . . ■ • ' \ ' ., 
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In 1973, . The Rand Corporation was engaged in research bn^ "information vv-;r 
, Transfer Problems^f the Parti|^|^Sighted," funded by th^ , Rehabilitation 



J 



Services Admirjistration (RSA grant lU^F^556^6/9') » under the ciirectic^ of 
Dr.' Samuel M. Genen^ky. B^rly in that year Genensky soughty RSA approval 
to construct and prodf test an intierac^ive 'cias^room television' sy;stejn 
as part of that research -project Permission was grant efS. "by RSA, "and ' 



our first IGTS was designer! and c6i«tructed over the nine 'iaonth period 
March - November 1973. Th^ IGTS was installed in a classroom primarily 



for partially sighted children -in the-Madison ElenjentarJ^chool in 

Santa Monica, _ California in late November 1973. It has b^en in continuous 
"* " * • 

operation in that /setting since that fall," 

Gon'struction and operation of the IGTS had been a technical - success • 
However, systematic study of its educational impl icatipns was" not a parh of 
the S^-sponsored research. Consequently ,' in 197^ Genensky approached 
thef Bureau of Education /or the Handicapped (BEH) of the Officp of^^^^i^^^'^-ion; 
his-^oal was to ascertain whether thoit Bureau would be intereste'd liyB^^ip- 
porting a research project aimed at determining^ how ^ IGTS help^ in the - 
teachi^p of basic skills to tiartially sighted element-ary school children ' * 
in classroom settings.^ BEH expressed interest in such a project, and 
i^ February, 1975 a contract was si^ed by JThe Rand Corporation ^d by 
the Of fice "-of Education (Gontract 30t)-75-0123) • That con3- act , called 
for^ the Resign and construction ofa^B^cond generation IGTS to be 
installeci ifi dn elementary 'school classroom for partially sighted children; 
it also required ar^*, evaluation of th^ effect of that system| as Veil as ^ 
€tie first generation system on the learning experiences of partially 




/Righted students • . The^ second generation ICTS was completed' in' Noveitiber 
197jp .ajid was immedi^^tgly installed in the Killian Elementary School in 
Rowland Heights V Ca^-ifornia, wher6 it > has remained in contiguous operation 
At the termination- of the project, -edjacationdL evaluation data will 
represent approximately three, acad^mi^ years : lv975-1976 . (although 
students at the 'first generation site , had already had some ICTS exfierl-^ 
. ence); 19T6-19TT; and 1977-1978! the final year* ' - ' ^ 

What Is an /ICTS? v - ' ' • 

As we have said,.&i ICTS is a multicamera^ multimonitor closed 
circiiit TV system. The system consists primarily 0/ N stations a 
control^console , a ceilingr-mounted room-viewing camera, and a yidebtape / 

S * ' . ' ^C' . ' 

recorder. Belgw is a picture of a single statioh^hat has the. following 

■ * » , .-^-^ 

features:, a down -pointing TV camera equipped with a 5-to--1 zoom lens 
wMch in turn has close--up capability; a TV monitor mounted at <^ye levoi; 
^ ligbt ponrce'^or illumina^in^^ readinc: and wrltJn« matpris.]; and qn 
X-^y Platform, a move work s>ur^a^*a *"-b*?t hfls marc^n p^topg in the x-- 

or leTt-rlght d^r^ction and friction c*^nhr^1 In the y-^ or t irie-to-lip*> 
direction. The X-Y Platform supports readinp: and writing mater.ials 
below the down-pointing camera. In an ICTS classroom^ N-1 of -the 
stations are for use by students and the Nth station normally is for 
iis^ by the teaoher(s); however;^ it is not unusual to see the teacher's 
station in use by a student . " ^ s. ■ ^ 

The control console for the ^classroom sy&tem is typically located 
at or near a teacher's desk. Both the first arid, sec^ond generat i.cA^ 
systems have control consoles, which permit teachers to present^ on anv 



A system could have .'any nuiuber^of stations ,^ depending on the antici- 
pated n\imber of students. ^ Our first /generation system has four stations,- 
^ while the second genera-^oji s^tefe has eight. , . * . 



An ICTS Student Station 



I 

\ 



is 
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one of the system's statj-on monitors, independently of what is presented 
on any othei; monitor, (1) a foil screen image of the output frt)m any. 
one the sy&t^m's cemeras or from its videotape recorder; (2) a 
horizontally 'split image of the ^utput from, any Wo of -these sources; 
or (3) a full screen, superposition "^Df the output frpjp any tvo^f these * 
sour<jes. With these system capabijLities , for instance^ partially 
sighted students can each work indlvi(#ually on their own Materials or 
all read what the teacher is* displaying from her de^ki they can write 
solutions tc arithemtic problems displayed on the hoaflrd without having 
to recopy the. problems themselves and they can fill in the blanks 
on a superposed workbook page.' In #dditipp, the newer control console 
also 'permits the teachers to (U) present the same simple or composite 
image on all station monitors at one time via a s^pecial set of simple 
coirimands , or (5)^all9w each sH^ation's monitor to display a full scrisen 
image of the output from its own station camera via another set ^f 
3imple commands . ^ 

The system's room-viewing c>«aera is mounted on the ceiling of the 
classroom emd is rmi remotely. It can pan and tilt, and hence can bring 
virtually any part of the classroom within the view of its 10-tp-l zoom 
lens^ This enables students to look, for example, at the clock, at the 
calendar, at the blackboard, or at their teachers and classmates. Like 
all oth^ cameras o^ an ICTS, the room-viewing camera can present both 
positive ajid negative images of what it sees. 

Last, the videotape recorder permits teachers to record ' inforniation 
displayed On any of the system's station monitors, and to recorc^ lessons 
prepared by one or more teachers with the help of one or more of the 
sjr^tem's N+1 cameras. These materials can then be shown to one or more 



students, or can be shown axid reviewed by one or more of H.he teachers. 
MoreWer; the videotape recorder can recojrd 6ff the aif- progreuns inl' 
bfiick etnd ^ite or in col^; these videotaped programs c^n then be ' 
^hown on a biack and white <yr ttrtor TV receiver in the classroom that. 



in turn, can be viewed Jpy one or several students at one time.- The' ^ 
number of students who (^>anCdo thi^ at one time dep^ds jjjpon the level of 
visiorf of the participating studei^ts.* A more detailed description of 
the first and second generation ICT^ is available in two reports pub- 
lished by The Rand Corporation (Genenslry^ s. M; , eV al, 197^, Genensky, 
S. M., et al, 1977). 
Participating Students 

All students eligible to participate in the ICT^g project are partially, 
sighted: For definitional purposes, this means that the visual acuity in 
their better eye, even with the help of ordinary corrective lenses, does 
•not exceed 20/70 but is ^tter than* light perception or light proJectionT" 
Participating students also must have IQs that lie roxighly between 65 and 
130 and, although they^Jiay be multiple handicapped, their, nowjrisual handi- 
capping conditions must not sei;lously interfere with their successful 
use of the equipment at their ICTS stations. When students in the 
schools housing ICTS c1q,ss rooms meet these criteria, and if their parents 




# • ■ 

A person with visual acuity in the better eye that does,^ not exceed 
20/70 even with ordinary corrective lenses is unable to read newspaper 
column type with or> without such lenses. 

Perspns are said to have only "light perception" if/ even with the help 
of ordinai^r corrective lenses, the viq||^on in theybettefri, eye ±s ^uch that they 
can only detect a light intensity when ^.ooking in a particular direction. 

Persons are said to have only "light projection" .if, even with the help 
of ordinary corrective lenses, the vision in the better eye is such that they 
can visually detect very bright areas in a scene ^especially those that are 
sources of illumination), and if they can also detect opaque objects^ theut cut 
off from his field of view all or part of the light from these bright areas 
in the scene. * \ \ ' * 
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and ^heir tea^Mia as well as ^einbers of the Eand project . staff agree ^ 
,that they will b^efit from an opportunity to par-^cipate^^hey arje 
aciinitted as subjects xn the BEH study. 

assroom Setti ngs " . - , \ 

The^ two ICTS classroom site's differ quite markedly with respect tt) 
physical setting, student population » ap4 9rganization; The Madison site 
(housing, the first generation s^^em) consists^bf an l8-by-32 foot rgom^ 
ICTS stations, including the *teacher ' s station. Tlhe equipment 
occupies approximately 50 percent of the room; the rest of the*. room 
febii^ains student centers, vith storage shelves along the perimeter , and 



a carpeted open area in the center. 



For the'^first two yeare-trf^s^the study 1975-1976 -and .1976-1977) , 
subjects at the Madison site numbef ed five and three, respectively; in 
spring, 1976, one subject matriculated and another moved awe^ from the 
school di^rict- "The age of the subjects ranges from six to eleven years, 
and the nominal grade level'distribution represented includes firs/t, 
third, fourth, fifth, and sixth. In addition to ICTS subjects,^ thV 
classroom regularly serVes one to three oth>^r hajidicapped students 
^ell. Moreover, at- any gi^ven time the population of the classi:oom 
varies considerably because students from an adjoining resource rootn make 
use of the visual handicap classroom during part of the day. ' ' 
^ Tftexj^is one .rd^ular teacher in the classroom. She hap participated 
in the ICTS study since its beginning. In addition, there i» one regular 
aide, a mobility instructor for the functionally blind who makes daily 
visitif, and a physical e^cation instructor who visits the classroom 



16 



weekly. Finally several adult tutors give /varying amounts of time to 



grade level for ^^ch activities a,s music and art. 

The FCillian site (where the second generation sy"3tem is located) 



the class.,during the school .year. \Overall, th^ average a(Jilt-s€udent^^ 

^ ~ ' , f ^ ' . • • 

ratio is about onfi to^ three . ^ 

^ Thia^CTS classroqji is open 'from 8:U5 to 11:30 /or "Wksic skill ^ 
instruction. At 11:30 the students break for lunch, aftol' n^hich the 

\ ■ ' 

partially sighted students at^^end refgular classrqoms appropriate to their 

is located 

involves a 32 by 6i+ foot room wiyh eight stations, including the teacher's 
Although the cla^'sroom is mucl% larger, the equipment occupies "about -5.0 
percent of the available space as it does at the Madison site. The 
Killian claasroom is fully carpeted', with ^^iie nonlCTS area being used 
for student centers and storage shelves. 

During the first year of the project, eight students participated 
in.^ the ICTS study. During the second year^this number gr'ew to eleven ,* with 
six returning subjects and five new ones. The age of the subjects ranges 
from five to twelve years, and nominal grade levels rSLnge from prekihder- 
garten to 'fifth. As iijf the Madison classroom, this site also typlc6.11y 
serves nonlCTS students and accommodates an occasional^ student from an ' • - 
ad:;3^ining resource room. ' • \ 

Two regular teachers have been with this ICTS classrodm sinqe its' 
inception. There are two regular aides and several student aides' from ^ 
the nearby Junior and a^ior high schools as well". In addition., a ^ ^- ^ 
mobility instructor andj^a speech therapist come to the cTassroom several 
times a week- The mean adult-student ratio is approximately one to two.. 



y . / ' ■•• • ■/ 
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^ The-Killian c 



classrOom is self contained, . providing not only basic 
* ♦ skills instruction but also a full \range oT leetrning experienjyss includ- 

■ . . • • • f ^ ■ • • 

^ ing physical education, art, andN^sic. Subjects in tbe'^'ICTS classroom 

do not therefore interact with normally sighted students duringj the 

regular class day. The/ classroom opens at 8:30, anx studeufts leav^ the 

r ^ 

room- at /sta-gg^j^d .-t^imes. Prekindergarten and kindergarten students leave 
at noon, whilfe grades 1 to 3 leave at 1:30 and grades^ to 6 leave at 
2:30. - . J 




This paper describes the activities undeirbaken. to evaluate the 

, ft 

educationaX-.impact of an ICTS on partially sighted students. Chapter II 
begins with a discussion of the evaJ.tiati6n design for the project, th^ 
kinds of assessments employed, and the data collection schedule* It then 
'presents the results for -the, f irst\prqj«ct year, (19T5-19T6) in each of 
the three major outcome areas invesMgated . Chapter III, building on 
Chapter II, describes changes introduced into the evaluation procedures 
and focuses attention on classes of effect deemed to be of special 
interest results already obtained. It then examines outcomes ^ 

for the second projec^t year ( 1976-1977 V* ^aken together ^ the first tvo 
project years*, suggest that the ICTS Aas a strong and apparently stably 
positive impact on the 'learning experiences of partially sighted elementary 
school stuxie^ts. The Postscript discusses dissemination possibilities for 
the ICTS af{ter- the final year of the demonstrati'^n . 
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■CHAPTER II , 



The . fundamental goal of the Interactivie Classroom Television 
,System^ project is to improve the educaticjnal experiences of partially , 
sighted elementary\>chool -s'tudents. This goal has been implemented in 
two widely differing classroom sites: 'The first jgen^ation system is 
.^housed in a visually handicapped classroom serving a maximunJof six stydeftts 
the second generation system resides in a self-contained^classroom for. 
the visually handicapped and sdWes a maximum of 1^ students Because the 
project i% multifaceted, assessinV^e extent to which its objectives 
are being met requires collection of varied sorts of data tapping distinct 
areas of effect. Where it i^ feasible, the data are treated statisti- i 
cally to determine significance of outcomes. Where such treatment is 
not feasible, projecft ^data^jrnfevertheless constitute rigorous documenta- 
tion of procedures and resuTrs— appraisable on a case study basis. 
Both sorts of information are regarded as useful contributions to 
evaluation where the purpose of ^valuation is assumed to be the sys- 
tematic reduction of uncertainty about program effects. 

For conyenience* program outcomes for students are conceptualized ^ 
in terms of four areas. Of primary imp^r^apce is the impact of the ICTS 
on academic achievement in basic elementary school skills*- Basic skills, 
for the purpose of this ^evaluation, have been restricted to verbal and 
quantitative proficiency as measured by standardized achievement tests! ^ 
A second area of concern is the relationship of" the ICTS to visually . 
dependent perceptual -mot or processes such as visual-motor integration 
and visual memory. For the partially sighted student making use of 
residual, vision by means of an ICTS, these processes are important 

V 
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mediators af-* ^nfomat ion encoding and cjjecoding and thus could have a 
substantial influence: on^ learning, Ne^ct, the^project -is involved in 



examining vhat effeq-? the ICTO has, T-f aSiy, on self and socialf attitudes 
(foV instance-, self esteem and s'chool affiliation) thought to be signifi- 



cant in students 1^ school experiences. The final assessment domain^ 
classroom behavioV, seeks to/ determine the extent and prganizration of 



task^relevant -^aqtixity when students makg^use of the ICTS. Tas^ behav- 
ior is evaliA^t^ed observatipn^lly . Because the classi'oom observation 
effort has been refj^rted elsewhere (T. H. Bikson, 1911)^ it will not be 
discussed here. Rather, this discussion treal;s only the first three ^ 
'evaluation areas. FpJLlowihg a siommary of the overall research design, 

'outcomes from the first project year in these three areas are" presented. 
(Secbnd year outcomes are presented in Chapter III.) ^ 



EvaJLuation Design ' 

The overall eveLLuation design for the present project is properly 
regarded as a "one-group pretest post test design" (Campbell'^an^ Stanley) 
1963)^. Such a design, as it represents the c\irrent assessment activi- 
ties, can be^systematized as follows (where X stands for the treatment, 
0 stainds for observations, and subscripts represent occasions of 
observation) . • , • 

0 , . X 0 

pre/ post 

\ °2 °3 % ^5 °6 °8 S 

The schema indicates that pre- and po si -measures are obtained, suppl'Smented 

t 

by other observations collected repeatedly throughout the school year 
when the ICTS is»in operation. While this ©raiurtion design has many 
features of "quasi-experimental^* methods, such as time-series experliaents 



and recurrent Institutional cyc^|| designs (Campbell apid StaifLeyj/^63) , 
it is probably best classified as "pre-experimen^&^ir, " S^cause pH^^luse 
••of kjPre-^experimenteLl design ra±MS seriaus metbodological r&eues ,\ these 
i-ssues have been examined in sqme detail. . % ' 
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What renders 'the 'design pre-experimental i^at^her than experimental 

is th^t it is a one-group study; an experimental version of the same 

udoJiJ^ould employ tvo groups, the treatment gitbup and a nontreatment 
' f 

c.ompcurison gr<5up. The description of the subject population for the 
proposed study, however, should indicate why the use of a comparison 
group design is not feasible. Briefly, comparison subjects could not be 
s^leclijfed randomly but would have to be chosen by^'matching along numerous 
dimensions (chronological age, IQ, visual acuity, other handicap^, and 
verbal and quantitat^e achievement levels) which do not naturally covary. 
If appropriately matching subjects- could be located, their very 'unique- 
' ness would render their i^sefalness as comparison subjects questionable. 
Further, use of such subjects would not provide a no-treatanent compari- 
son population. Rather, these subjects would be drawn from the special 
education programs of various other , schools ; thus they would be recipj^- 
ents of unspecified and diverse treatments involving different 
teachers, different curticular contents, a^^sLji^^ time-management 
plaiis. Consequently, any outcome comparisons between ICTS students 
and the patching group would be problematic to interpret. Finally, 
establishment of such a comparison group would still not provide a 
large experimental sample from which ^td obtain statistically general- 
izable results (maximum n = iiO*) . A comparison group, then, would fiot 
contribul^e^ substantial informatfon to the evaluation of the proposed 
project; it \?o]ald make that evaluation experimental in name only. 

c •• 
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) Having 166ked at the reasons, for choosing a,, one-group design^ -li^e . 

then considered and weighe(i the potential threats to validity it involves, 
/ ^s Qamph^^l/^id St€tnl^ft( 19^3)^haV^ notld'^^^here are twbvcla-sses of 
threats to vIsiLlVjity giyen a* one-group as -o{)posed"^o ^a two-group, design : 

*%sting-^instl*uinentation confounds. 



history-maturation cc«fo\inds7'?Lnd TOStljig-^instlruinentation confounds. 
The project' minimizes threats to internal- validity hy excluding sources 
of acBidemic innovatior^in classroom sites other than the ICTS itself , 
and ^hy attempting to insur^that the history of the ICTS classroom is 
in no other respects, atypic. On the other hand, visual inipairme^ of 
.hjects is ..regarded as posing a natural impediment to academic skills 




maturation, so that maturation is not a pjausihle rival-i^ypothesis for 
explaining gains made with tlie ICIJS in the present study. Both test 



reactivity and instrument decay, we think, ai^e even less likely sources 
of systematic variation in outcomes ^iven stii^ents^ extens|v^ preproject" 
ex;perience vith test taking and o\xr own efforts to hold circumstances 
of administration ^onstant across occasions of testing. 

Finally, Tirhile regression artifacts often threaten internal validity 
f<^ either a.,^ne- or a, two-group design in a rt.eld interver^tion , they 
do not arise as an alternative explanation here for two reasons. 
First, the "study-doeg not rely on mean scores for subjects as a group, 
since they Are *perf orming at quite different age and' ability levels. 

ft. 

Second, individual scores cannot he compared with appropriate popula-^ 
tion means, since the latter have not been determined. It is expected 
that subjects* achievement scores will change in the direction of grade 
norms. Such changes cannot, however, be interpreted as statistical 
regression toward a true population mean since initial ^depres&ed scores 
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. do npc represent the extx;^e ends of a 'feani;Med>^nbrinal distribution (therefore 
Involving a greater vDroBort ion of sam-Dllncr error V< but rather the typical per^ ^ 



nvolying a greater opr op ortj on of sampling error) -b\ 
ormance qr 4a population ^of nonnormal subjects*.' TH\ 

[on of observation to tjhe 
rfection of gi»ade-normal pferformanc^ 
thr^\ighout the inteWention being interpretable as performance, gains rathei* ^ 
statistical artifacts. • v, 

^\ • '^£''- 

With the general evaluation^ eloign so imde^rstood, data collection efforts 

\ • 



fonnance ql" 4& population ^of nonnormal subjects'.' TKus evaluation ofr subjects, 
will focus . on S*itl4^- subject changes from one occiasion of observation to 
/•'next, with consi^tf^ent changas in the direction of gi»ade-normal pferformanc^ 



reflect the schedule presented b^o4.. 



0 > -0 

pre "post; 



FalX 1975 '''f 



Spring 1976 



^" = 5) , (ri ^ 5) . • 

^. = 8> 11^ (n =-8) 

^- * * 1975-1976: n = 13** 

Fall 1976 Spring 1977 

^a* = 0) ' lojj" " I^, (n = 0) 

11^* (n = 5) 11^ (n = 6); 11^, (n =«5) 

1976-1977: XI = 

Fall 1977 §Fping I97ff ■ ' 

' ^a«» = i^^' > "^^d = 2); I^«,(n = p)i-I^,, (n = l) 

(n ^_ 2)' ' ^ II (n = 5);"ll^» (n - U); II_, d = 2) 



C* ^" ^" ^^b»» 

19*Ff«iJ-978: n = lU 



In this schedule, the Roman niapexals I and II represent first- and second- 
generation sites; al^^habetic subsci^ipts indicate pre- and post-testing 
(a and b), with p^st test repetitions on a longitudinal basis Cp and d) ; 
asterisks show entry of new subjects Into the study, in some cases replacing 
8l>udent8 who exited from theujiemonstration class,. There are some subjects for 
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whom three yeoxe of evaluation data will be avail^able^ and crthersV/ho -parti- 



Lli-blei 

cipated^in j:He project -for 'feiuLy on^^ or two jr$£^. The data ^rese?^fed below 

represent the first and second' years of'^ihe demonstr.at:ibn , academic" y^rs 

^ '^-^ ' . • ■ . ' > • ' 

19T5-197DNand 1976-1977 • ^Becaus^ the measures are treated ,on a within- - /\ .* t 

/-^^ \ " 7 

subj eOT 'and wiTOin-jyear. basis , scores from newly entering subjects ai'e cc^- 

\ ' ^ * • ? ' ^ \ ^ 4^ . ' - , 

. bdned wi^:h those of - continuing subjects for the second yeB^j analysis and;V 
discussion.^ " ^ ' 
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Academic Achievement * ^. 

»As we noted above, the^ first evaluation objective is to assess th 
^ effect of the ICTS on academic achievement in basic *ski^ areas (verbal 
arid quantitative achievement For this purpose, standardized achievement • 
.tests^^^l^ administered to all subjects on a pre-post ^basis^\ Subjects 
who are performing at the first grade level or above , receive . tfoe Compre- . 
^ensi'^e Test of Basic Skills (CTBS> reat^in^ and mathematics subtests 
(from National Testing Service; v. reviews 'in Euros, 1972^'. For students 

^ • - • ' ■ ' 

performin£^t<^prea^ademic levels, a subset of the CIRCUS battery ( CIRCUS 
^1, 2, 5, 8) i^^^adml^ Educational Testing Service; v. review 

iii Proceedings of the Aaerican Psychologigal Aasocfatlon , -1^73) 7 

Scores from the 1975-1976 administration 'of the CTBS are presented in 

TTatle^ 1 below, which is organized alpng the following lines. Subject numbers 

are given first, aJLong with inforiaation about the subject's chronological age 

and "normal" grede at post test time (May 1976). While visually impaired 

students are not expected to perform at the level indicated by the norms 

derived from regularly sighted students, these ^figures provide a basis 

for ^ini^erpreting obtained scpres etnd estimating school year progress. 

Data for read^g and mathematics a^^^then given, in this order: the post 

. test score is represented in terms of its grade equivalent and is followed 

by a number in parentheses representing the differertce between thW^t^i'^®^ 
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score 'and the -grade nortafiia -score for the subject ; nei:t. -bhe preJeW 



score is gi 



.Tien, in 



Kfirms; and, ffna^Llyi the -lire-to-post 



il^nS or losses- in gra^^ equiva-' 



I^s,/' TKe l|ceH;- suttracA^s th^.matli^mat'icfB s6ore from 'the reading ' *\ ^ • 



•sc6re\ to establish vhether subjects tend" to aciaienfe sit^^^^^^i^^c^Ily 

•• * . . /■ •; . ■ ■ ;, . . 

. fiigber or lover levels, in :^.tlTer skill area ( a minus indicates superior 

performance in ma^^hematics , while a plus shovs r^ati^e ^pejciority" in 
I reading ) • " 

The five subjects in the 100;;^series are Madison ^ubjects, while 
subjects in .t*he 200 series are Killian students It /should be noted 
^that the pretest acorQ for subject 205 is theoretibs/l . This student 
bottomed out I on the CTBS ih thexfall, but needed a tirs$ grade level 
test in the ipiying. Consequently^ for dat^ analysis purposes he was 
awarded a pretest score of l-.O, interpreted as veijy- beginning first grade. 
*The total number of subjects for whom CTBS data ire available, theh, is 
eight.. Unless otherwise specified, statistical i reatments are non- . 



r 

the data, 
nary interest-. 
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parametric^ and rely only on ordinal properties. of 

-^Examining the pre-to-post changes vas our p^,i 
th\^ purpose, Ve employed a Wilcoxen matched-pair%.|signed-ra' 
In botB^^^ding (T ""x^-^^ £. ^ •05X and mathematics j(T = 3, £ < .025), 
s^tiitfents* scores aho^fe^^significant ^ga ^Looking! at post te^t ^ores^ 
it" is our vi^w that by the end of the first year, students were"per- 
forming acceptably neefr grade normal on the vhole^ Th^rfe is a tetidert^y 
for Site I subjects tO be closer grade normal at post test time in 
both skill areas , -rfLthough the between-group difference does* not reach 
statistical^ significance as assessed by a M^n-Whitney U test. This 
result is not surprising in view of the fact that- the Wdison classroom 
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*T^»eoretlcal beginning first grade score ;^ 
this-f student, bottomed out ■ on the Fall CTBS. 
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had had the ICTS a year longer than the Killian classfoop. (As we shall 
see' letter,* reading and mathematics achievement are both highly j^orrelated 
with visually dependent skills; and the latter should be enhanced by' 
ICTS^use*) There is a similar tendency for students nominally in graded ^ 
four 'through six to be farther from gT'ade normal than students in grades 
ohe through three (U = U, £ < .10) • This result reflects, the cumulative 
aspect of educational deficits and suggests that it is importaJit for 
partially sighted students to have access to an ICTS early in their 
school experience • Finally, the last column in Table 1 shows the rela- 
tionship between reiading and matjjematics scores. This relationship was 
examined by means of a Wilcoxen T test, which in(^icated that ICTS students 
are significantly closer torgrade^prmal in mathematics than in reading 
(t = 5, P < •05). We found this* relationship to hold true of pretest 
scores as well despite the high correlation between mathematics and 
reading achievement. W*> believe that the relative superiority th^^e 
subjects in TT^fttbema^". "5 "5 « ^c^onnted for by th«» fact tf)B> r^^^^^^^ri-tripr 
ooinputat 1 <^nR T:eq^i"5^**« Ioq^ c^ce^^^^'t npr f.han ^o*=»« reading;:. 

Tnf'or-ma^" ■? <^n f r r^m tbo foil »vri^ Rpr^n*? adi^iinlstrat "t on of the CIRCUJ^ ^ 
battery to yoiingf»r pnV..^octR In th<=» Killian classroom Is presented in 
detail in Tables PA and PB and sromnarlzed In Table 2. The CTFCTJS battery 
chosen for evaluating preacademic levels of basic skills in studeniis 
{the kind^gaxten apd, prekindergarten level) includes two "verbal" or 
pre-reading tests ( CIRCUS. 1 and 8) and two "quantitative" or pfe- 
mathematical tests (CIRCUS 2 emd 5)- Table 2 givfes total pre and post 
tfest scores for each subject iin both skill areas^ along with the pre-to- 
post change* Wilcoxen matched-pairs signed ranks tests indicated that 
subjects improved significantly on both verbal (T = 0, p ^ .005) and 
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TABLE 2 

, KILLIAN SUBJECTS?r 
' SUMMARY OF CIRCUS ACHIEVEMENT TEST SCORES 
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quantitative (T = 2, £ < .Ol) 'assessments. No comparison can be drawn 
be-tveen outcomes in the two ba&ic skill^^eureas , however, since scores 
do not map on to a common grade equivalec^ scale (all these tests being 
normed below first grade leVel). 

Because there is such a small number of subjects^ at the' preacademic 
level in the Killian classroom, and^because theijr^chievement cannot be 
compared either with grade norms or with the 'p^formance of other 
subjects (since all Madison subjects are older), we have chosen to pre- 

' . .. ■ <r 

sent a detailed descriptive accoiint of their test performanfce rather 
than attempt amy statistical^ analyses . Table 2A breaks down the two 
verbal achievement tests into their components in the following fashion. 
After, the subject identif i'cation number, chronological age and^grade 
placement^ information is tabled in . exactly the 'same manner for CIRCUS 1 
(What Words Mean ) and CIRCUS 8 ( How Words Work) . Trvitially, the total >, 
pretest score is given, followed by the percentile rank' of that sco-re in 
relation to national kindergarten percentile normp? . The next tv-o 
columns give the total pof^t t^^pt score and its p^r'^entil*^ ronk. J^\ir»o*>p.i 
ing columns thp»n present, for- each of the ♦"hree suhpprts of th« t^^st, 
the pretest s?core and post test score anr? theit- respective per-^efitllo 
ranks. The latter sort of -f nfonnati on all ows determination of pred pely 
the areas in which students' verbal achievement i*s strong or weak/ 
5'inally, ap interpretation of the configuration of obtained s.cores i^ 
derived from the test manual emd reproduced below the student's outcome 
array. The comment above tla^ %otted line- refers to the pretest configu- 
ration, while the comment below the line describes the post test display. 



Percentile rank indicates the percent of kindergarteners in the 
national sample who scored below the range in which the subject's ohtain<aH 
score fell* 
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TABLE KIUIAN SUBJECTS r PRE/POST CIRCUS SCORE COMPARISONS: VERBAL ACHIEVEMENT TESTS 
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CIRCUS 8: How Words Work 
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TABLE 2B KILLIAN WBJECTS: PRE/POST CIRCUS SCORE COMpiSONS:' QUAilTITATIV| ACHTOlEiNT TESTS 
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Table 2B "breaks down the remaining two achievement tests, CIRCUS. 5 
( Letters and Numbers ) "and . CIRCUS 2 ( Hov ^ Much and Hov Many ) , ^in exactly 
the same way. That is, absolute- scores and percentiles based on ns^^nal 
kindergarten norms are given for the total test and its three subparts 
on a pre--post basis; scores are followed by interpretive comments gener^- 
ated for each subject on the basis of the obtained outcome pattern. 

In, general, the outcome breakdown as well as the comments indicate 
that younger subjects are improving in most aspects of verbal and quant i- 
tative perf ormajice . More importajitly , the post test percentile scores 
(indicating the 'number of kindergarteners in the national norming sample 
who scored below the decile range in vhiifh the subject's score fell) 
present a rather optimistic picture. Considering a^l l6 post test scores 
for the four tests, only three fell in the bottom 10 percent; sljc scores 
fell in the second decile; five scores fell in the third decile; and two 
scores were in the upper 50 percent. In view of the circumstance that 
the percentile norms were obtained from visually unimpaired subjects of 
the same a^e, along with the fact that Killlan subjects had only h hal ^ 
year's use of the TCTS, ve find the po^t te^t performance of oxn^ pro- 
academic subjects very promising. 

Visually Dependent Skills 

A second important evaluation objective is to track subjects* 
progress in visually dependent skill areas, including visu^il -motor 
integration and visual memory. We have hypothesized that these phenom- 
ena a?re implicated in information encoding, processing, and decodir^g 
when learning activities are visually mediated. Consequently, these 
phenomena shoiild be closely related to academic achievement, especially 
for partially sighted students using the ICTS. In assessing visually 
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dependent skilly, three measxires have been employed. The Developmental Test 
of Visual, Motor Integration (VMI, Follett Educa-^iona* Corporation, reviewed 
in Euros, 1972)^ was given on a pre-post basis to all subjects (n ^ 13), One 
of^ two visual memory tests was also administered. Madison subjects and 
younger Killian subjects took See and Remember (CIRCUS 12, a visual recogni- 
tion memory test) on a pre-post basis (n = 10). In addition, for cotnparison 
jJurposes, all subjects at the Killian site were given the Illinois Test^df 
, Psycholinguistic Abilities (ITPA, reviewed in Euros, 1972)^ visual sequential 
memory subtest in the fall (n « 8), Because the ITPA seemed to tap aspects 

o§ memory. not required in CJRCUS 12 and because it spanned a broader grade 

It 

range,. we decided to administer it to all, subjects at both sites at post test 
time (n =13), Results of evaluations of visually dependent skills appear in 
Tabli?»3.^ . ' . 

The first three columns of Table 3 present information regarding VMI 
scores, represented as agp equivalents in months. Post test scores appear 
first followed by pretest scorf:>s , the third column inrli eating tJtie pre -to-pocif 
test gain or Iorr. Tnvef? t iga t ing the rel a tion??hip between f^yo and spr injj 
j5Cores by me^ins of a Wilcoxon matcher! p??irs signerl ranks test ei=itabliJ=Jh«H 
that a substantial improvi^iTnen t in vi sexual mot^or into^y-^fion had ooout'^pd 
(T « e, < .005) among subjects in both sites. A3 though subjects in the twr> 
siHies did not differ with respect to amount 9f improvement over the academic 
year, Madison sxibjects' outcomes were significantly higher than outcomes for 
Killian subjects as determined by a Mann-Whitney U test (U = 10, p < .085), 
Because this post test difference cannot be attributed to age (bc^h the 
, youngest and the oldest subjects are in the Killian classroom, so that age is 
not a variable which statistically discriminates sites), we 'fe.hink it should 
be attributed to more extensive ICTS experience. 

of' 
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VISUALLY ./DEPENDENT SKIL^ 





VISUAL MOTOR INTEGRATION 




ITPA** 




CIRCUS 12*** 
(See &' Remember) 


POST 


TEST COMPARISONS 




Post 
Test . 


Pre 
Test 

• 


Change 


Post 
Test 


Pre 

Test 


Change 


Post 
Test 


Pre 
Test 


Change 


Months 
(CA) 
5/76 


CA- 
VMI 


CA- 
ITPA 


I&PA 


101 


104 


86 


+18 


64 






19 


i9 


±0 


139 


-35 


-75 


+40 




82 




± 0 


o / 




• 


. 16 


18 


-2 


135 


-53 


-68 


+15 


XVv 


94 




+17 


12S* 






20 


20 


to • 


110 


-16 


+15 


-31 




lii 


94 


+37 


0 

125* 


• 




20 


19 


+1 


118 


+13 


+ 7 




105 


67 


60 


+ 7 


82 


-4 — 




19 


19 


10 


80 


-13 


+ 2 


-15 


201 


82 


70 


+12 


78 


\ 100 


-22 








102 . 


-20 


-24^ 


+ 4 


203 


114 


66 

\, 


+48 


78 




-16 








148 


-34 


-70 


+36 


/ 

2 OA 


49 


- 8 


67 


52 


+15 


10 


12 


-2 


■ 82 


-33 


-15 


-18 


205. 


88 


77 


+11 * 


74 


. 74 


■ ± 0 


17 


17 


'±0 


79 


+ 9 


- 5 


+14 




- 57 


54 


+ 3 


125* 


58 


+67x 


13 


15 


-2 


73 


-16 


+52 


+68 


207 


63 


52 


+11 


67 


74 


- 7 • 


15 


11 


+4 




- 2 


+ 2 


- ^ 


208 


57 


52 


+ 5 


58 


37 


+21 


13 


n 


Pi 


68 


-IT 


-10 




210 


94 


88 


+ 6 


70 


67 


+ 3 








1 Al 


-in 


71 


+24 



*Ceiling Scores 

**ITPA was not administered to Madlsop subjects in Fall* 1976. 

***Circu9 was administered to Madison subjects and only to younger Klllian students who 
took the Circus achievement battery, ^ 
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Visual memory assessments are represented by the two middle sections 
of Table 3. First are ITPA scores, again given in age equivalents. 
While overall change data are not available, scores from the Killian 
site (n = 8) were examined on a pre-post basis using the Wilcoxen, T test. 
This analysis did not indicate a statistically significant improvement 
in visual sequential memory-dt^ing the school year as measured by the 
ITPA. <Nor ^-did a M6jin-Whitneyi U test establ)Lsh any between-site differ- 
ences in visual memory outcomes, despite the Madison subjects* greater 
previous prac'tice in visual information processing. The ITPA had "k^een 
introduced into the eva^^uation because it appeared to tap more complex 
and sequential aspects of visual memory than CIRCUS 12 and because it had 
a broader age range. However, we were concerned about three features 
of the ITPA: (l) it does not involve association of verbal labels with 

vi^al stimuli; (2) it employs only abstract geometric shapes as items; 

> 

and (3) requires reproduction rather than simple recognition of the 
correct sequence. While tbpse feature*? r&r\r\^r the tp?=5h Vftlnflbl«> for 
many experimental purposes, we were dubious about the extent to wh1nb 
they represent fsmd meRPtire tbe^lnris of vi phaI Information prooepse?? 
required for effective Tf^TS use to enhance reading achievement. After 
discussing the CTPCUS 12 data, we will treat these questions In more 
detail as we examine the relationships, among all the visual skill 
measures. 

CIRCUS 12, See and Remeatber ^ ig the visual memcsrry test originally 
chosen for the evaluation. Table 3 presents post test, pretest, and 
change scores on this measure for 10 subjects. (Range of possible scores 
is 0 to 20; no age or grade equivalent scales are available for this test.) 
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H«lre change data also fail to ^eld statistically significant results, 
preViniably because so many subjects are near or at ceiling. Post test 
scores on CIRCtIS 12 do differentiate sites with Madison subjects exhib- 
iting superior performance as indicated by a Meinn-Whitney U test (U = 1, 
• p <v, .008).. This difference is^ however, partially a function of age 

since the oldest Killian subjects were ineligible for CIRCUS 12- Interest- ► 
.ingly, CIRCUS 12 visual memory scores correlated more closely with visual 
motor integration (rho = .92, p < .01) than with ITPA visual memory 
scores (rho = .1+8, p - .10) . 

The last secyion of Table 3 contains the following information. It 
gives each, subject's chronological age (CA) in months at the time of 
post testing. The succeeding two columns, respectively, show the rela- 
tionship between CA and VMI scores -amd betveel^CA and ITPA scpres. In 
each case, the age equivalent test score Is subtracted from the chrono- 
logical age; thus- negative nixmbers indicate subjects are performing 
below the level represented by the chronological a«e while positive 
numbers Indicate th^y are perf or-mi nfi abov^ aece IqvpI. Fi np^lly, the 
last column subtract?? TTPA sporen from VMT scores rr^t«=»TThi ne wh*=»»'b**r 
(as we had hypothesized) the tItPA is moro dirfidnl^; b<>ro roa^Mvp 
numbers' indicate superior performance on i^rhe VMT . » > 

Firs^ , we examined ^the relationship between CA and VMI scores usln<? 
^ a Wilcoxen T test. This analysis establi^li^ that ICT^ subjects in both 
sites are performing below the level of their normally sighted age mates 
(T =6, p < .005); the CA-VMI column yields only two positive scores. 
. The same analysis establishes a similar but weaker relationship between 
CA- and ITPA scores. That is, ITPA scores .also tend to fall below age 

* ' - - ■ 
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normal (T = 21 p < .10); ljut while the range of negative deviation 
is greater, the nxanber of. positive scores*' is also greater in the 
Qk-J^k colxann. • The last 'doiumn was similarly examii^cl hy meana of 
a Wilcoxen T test. The re^sults were nonsignificant (T = Ul) , suggesting 
that there is not a directional bias in the relationship between ITPA ; 
and VMI scores; that is, subjects' performance on th& ITPA. does not 
seem to be either systematically inferior or systematically superior 
to their VMI performance. • We ai'^ thus obliged to reject ^the hypothesis 
tiil*--the ITPA 'is more difficult. ' ' . " 

Finally, we undertook to investigate the association between theae 
visually dependent skills and reading and mathematics achievement. For 
this purpose, we employed th? fpllowing sorts of derived -measures . To 
. contrpl for age differences, each subject's basic skill achievement at 
_ _ 4)ost test time was represented by the distance between the CTBS reading 
and mathematics scores and the grade normal s>ore (v- Table l); simi- 
larly, each subject's visual skills v^re represented b^ the distance 
•between the VMI and ITPA scores and the age normal 'score (v. Table 3). 
A Spearman rank correlation (n = 8) established an extremel-y strong 
association between CTBR achievement and visual motor Integration 
(rho =-.99, p < -01). A similar but less strong correlation linked 
achievement with I?£PA visual memory scores (rho = .83, p < .05), 
Because so' few subjects took both "CIRCUS 12 and CTBS, we were unable to 
test their association; however, the high correlation between CIRCUS 12 
and VMI suggests that. If the latter is .strongly related to achievement, . 
so must the former be also. We conclude, then, that visual motor Integra- 
tion and visual memory are skills which, for -partially sighted students 
are importantly related to achievement and can be enhanced through ICTS 

ERIC *v . 3 s 



. Ijjse.. It^ f^irther seems io us 'that, althpngh CIRCUS 12 ^and ITPA measure 
.jfilri^^rent' aspects of visual memory, "ftiey both tap fifechievement -related 
feat urea of visual inforoiiatiOn probessl^ng; ' ' - 

Sel^^TBtnd Social Attitudes ' \ .r. r 

« .% Attitudinal information comprises the last major assessment area to 

> , ■■ ' 

be discussed in this chapter; We have .assumed t^hat while visual informa 

- • ' •> • . . ■■ ' ' • ^ 

tion processing skills are ^^involved i^ -achievement , academic progr^s^ is 

also mediated 'by psychosocial variables. We will treat beloV data 

** • ^ * ^ . 

representing factors affecting test TMyformancey and other relevant self 
and .social attitudjes. 

It is well established in education research literature thal^the 

test-taking experience often contributes importantly to^test scores. 

'.I ■ * - « • ' 

We had hypothesized that, for the subjects of the. present study, tj^st- 

.taking has beeil frequently associated failure and anxiety; such 

associations, however, can contribute ne'^^^vely to test outcomes. We 
further conjer?tured that, if the TCTS "^nhances learning pvperience?? , ^ t: 
could lead to chan^d expectations anr^ chan^i^ed test-takin^c at. t ■! tucl**«? 
and, subsequently » to h<»tter test performance. For this reason^ wo 
chose to adml'^i^ter on a pr^-posf la^j^sis the Inventory of Factors 
Affecting Test Perforinance (FATP) - Ratings of behavior during achieve- 
ment test-*taklng were collected from classroom teachers using a set of 
lU "three-point examiner rating scales adapted from' the Stanford Binet 
FonA lir-M. Scores on the inventory may rsinge from ih to U2, with higher 
^■bres indicating more desirable behaviors in the achievement test 
«ituQ.tion. Table U 'presents total post test, pretest, and change 
scores for all subjects in columns' one through three. The last- three 
columns single out for attention the .combined scores 90. items 9 and 10 
from the inventory. 

' ^0 
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TABLE 4 

FACTORS AFFECTING TEST PERFORMANCE 







^OTAL 


- 


ITEMS 9 


& 10 




Post 
Test 


Pre 
Test 


Change 


Post 
Test 


Pre 
Test 


Change 


101 


36 


36 


±0 


5 


3 


+2 


102 


27 


26 


+1 


4 


2 


+2 


103 


26 


25 


+1 


3 


2 


+1 


104 


32 


33 


. -1 


4 


2 


+2 


105 


32 


27 


+5 


2 


2 


±0 


201 


31 


31 


±0 


2 


4 


-2 


203 


26 


23 


+3 


2 


2 


±0 


204 


16 


25 


-9 


2 


3 


-1 


A P 

205 


,27 


31 


-4 


2 


4 


-2 


206 


■23 


26 


-3 


2 


2 


±0 


207 


28 


32 


-4 


2 


3 


-1 


208 


J32 


25 


+7 


4 


3 


+1 


2^0 - 




• 28 


-2 


2 


3 


-1 
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A preliminary investigation of pretest data had 'i^tsovided only a 
Heak positive correlation between fall achievement test scores and FATP 
ratings. Looking i£ore closely at the rating scales,- we found six items 
on which there was virtually no variation. This circiomstance led us 
to believe that the common histoid of our subjects as visually impaired 
students had generated a rather invariant response to the test-taJcing 
situation that would not be ea^y to Overcome. Among these responses, 
some could be viewed as positive and not needing any change (e.g., "fear * 
of adiilt" and "compliance with adult" weire uniformly rated in a favorable 
manner). Two , 0iow.ever , were uniformly awarded- a negative rating ("sense 
of intellectual challenge" ajid "willingness to continue with test"); 
we therefore proposed to give special attention to outcomes on these item^^ 
(9 ani 10). We hoped to see some change in sense of challenge and willing- 
nerss to continue, and consequently to find a changed relationship between 
y these factors and achievement. It is ^hoet surprising, then, to find that 
the fall-to-spring ch^ge for the test as a whole is not statistically 
significant. However, substantial improvement on items 9 and 10 is 
evident among Madison subjects • To demonstrate this, because the rajige 
of scores was small, we recas^'^Hlie change data in binai*y form, asking 
simply whether the subject improved (received a positive change score) 
or not (received either a 0 or a negative score). A Fischer/s exact 
test then established that Madison subjects, in conftiifitat with Killiah 
subjects, showed significant positive change (p - ,03). It is presumably 
this diifference on items- 9 and' 10 which acounts for the fact that, by 
post test time-, Madison subjects are receiving total inventory scores 
systematically higher than scores received by Killian subjects 
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(Mann-Whitney U = 9.5, p < .085) despite the absence of between-gfoup 
differences in the fall. Finally, at post testing a stronger positive' 
correlation had been established between actvial achievement as measured 
by the CTBS and factors affecting test performance (rho = .U3, p s .10). 

Self and social attiti^ies were assessed by means of two instruments, 
the Self Soqial Constructs Test (SSCT) and the Self Observation Scales 
(SOS). The Self Social Constructs Test (v. review in Walker, 1913)-^^ is 
a nonverbal instrument which employs spatial symbols and their arrange- 
ment to represent self and social schemata. For the purpose of this 
evaluation, we sought to assess six constructs via sucl\ schemata: self 
esteem, social distance from significant others, scope of peer attachment, 
social interest, perceived inclusion, and perceived individuation. 

^ : P 

Table 5 presents data regarding three self-social construct^teself 

^^^^^^ 

esteem, sodal distance (from peers and teachers respectively); and 
scope of peer attachment. In each case the post test scoi'e appears, 
followed by the pretest score and the fall-to-spring change. Data 
refearding social interest, per^ived inclusion and perceived' individua- 
tion have l^een omitted. These constructs did not show significant 
differences either between fall and spring scores, or between sites at 
either time.- In part, such outcomes reflect the very small range of 
possible, scores on these constructs (O-U and 0-2); besides restricting 
the space for change, the limited range produces a great number of tied 
ranks which vitiates the effectiveness of ordinal statistics. * 

With respect to s^lf esteem, an overall examination of post test 
outcomes in relation to pretest scores reveals no systematic difference. 
However, the change scores on this construct suggest that Killian subjects 
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TABLE 5 
SELF SOCIAL CONSTRUCTS TEST 





SELF ESTEE^I 


SOCIAL DISTANCE 
FROM STUDENTS 


SOCIAL DISTANCE . 
FROM TEACHERS 


ATTACHMENT 
TO PEERS 




Post 

Test 


Pre 
Test 


Change 


Post 
Test 


Pre 

Test 


Citepge* 


Post 
Test 


Pre 

Test 


Change* 


Post 
Test 


Pre 
Test 


Change 


101 


39 


38 


+ 1 


2 


7 


-5 


2 


2 


± 0 


24 


24 


+ 0 


102 


24 


34 


-10 


^ 7 


10 


-3 


6 


3 


• + 3 


23 


18 


+ 5 


103 . 


26 


27 


- 1 


' 9 


7 


+2 


12 


4 


+ 8 ^ 


18 


21 


- 3 


104 


29 


. 28 


+ 1 . 


2 


5 


-3 


2 


4 


+ 2 


24 


24 


± 0 


105 


20 


23 


- 3 


8 


6 


+2 


11 


10 


+ 1 


21 


23 


- 2 


201 , 


28 


20 


+ 8 


10 


4 


+6 


7 


9 


- 2 


21 


14 


+ 7 


203 


39 


27 


+12 


2 


5 


* -3. 


2 


8 


- 6 


19 


5 


+14 


204 


23 


33 


-10 


6 


^2 


+4 


5 


2 


+ 3 


2 


13 


-11 


205 


34 


24 


+10 


7 


2 


- +5 


2 


2 


± 0 


23 


3 


+20 


206" 


27 


37 


-10 


7 


9 


-2 


6 


7 


- 1 


7 


15 


- 8 


207 


34 


32 


+ 2 


3 


4 


-1 


12 


2 


+10 


15 


14 


+ 1 


'208 


22 


23 


- 1 


2 


6 


-4 


2 


5 


- 3 


16 


12 


+ 4 


210 


45 
• 


29 


+16 


2 


9 


+7 


12 


10 


+ 2 


19 


• 18 


+ 1 




(range: 8- 


-48) 


(range : 


2-12) 


(range : 


2-12)-^ 


(r^fllge: 


0-24) 



^Negative changes are representative of decrea^^ed 
social distance (i,e,> favorable change) • 
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■«xperienced greater positive change in self est\em than Madison subjects 

-. ■iff' ■ ■ 



tVem 

(Mann-Whitney U = 11,' p S.ll). Consequently, Killian subjects tend to 
Obtain higher post test scores, although this tendency is not statisti- 
cally ' significant . Neither social distance measures Exhibits significant 
faLX-to-spring changes overall. However, a between-site comparison 
indicates that Madison subjects, in contrast to Killian subjects, per- 
ceive themselves as having become more distant from their teacher by 
post test time (Fischer's exact test, p = .10). Ke attribute this dif- 

ference to the circumstance that in the spring th'e Madison class yas 

% 

being instructed by a substitute teacher, the regxaar teacher having been 
on leave from April to the end of the academic year. ' Finally, the 
attachment to peers measure shows the following interesting pattern. 
At post test time, scope of peer attachment is significantly broader 
among Madison than among Killiaii students (Mwin-Whltney U = 6, p < .03). 
This result is to be expected since Madison subjects have been part, of 
an ICTS group for a longer period and, in fact, are near ceiling on this 
measure. But examining the change scores reveals that .fall-to-spring 
increases occur jTrimarily among 1^ Killian subjects, a trend that 
approximates statistical significance. 

The second attitude instrument employed, the SOS, is a nationally 
nprmed verbal self report measure designed to assess psychosocial constructs 
thought to be related to school success (from National Testing Service; - 
V. Katssenmeyer and Stenner, 1975).^^ Table 6 below pres^j^ two types of 
pre-post scores (T-scores and percentti^^ariks , respectively) for each of 
four socioemotional dimensions (self acceptance, social maturity ,*8chool * 
affilia'tion, and self seciirity in that order) tapped by the test. Differ- 
ence scores represent fall to sprjng changes in T scores, / " ^ 



SOS! ■ PRE/POST COMPARIgONS 

lOO's - Hadison Subjects 1975 ■ 1976 ' Table 6 

200's • Killian Subjects 



SUBJECTS 


SELF ACCEPTANCE 


SOCIAL MATURITlf 


SCHOOL 'AFFILIATION 


SELF SECURITY 




T-scores 


I 


Difference ' 


T-scores 




Difference 


T-scores 


I 


Difference 


T-scores 


I ' Di^erence 


101 pre 




86 




M — ^ 

, 54 


\66 




58 


79 






86 , 


lOf post 


65 


93 


+4 


53 


62 


-1 


59, 


82 


+1 


67 . 


96 


+6 


102 pre 


60. 


84 




50 


50 




54 


66 




55 ' 


^9 


> 


102 pok 1 


54' 


66 


. -6 " 


54 


66 


+4 


59 


82 


+5 


46 


34 


-9 


103 pre 


63 


90 




56 


73 




58 


79 




66 


95 




103 post 


' 56, 


73 


■'"■T' 

-7 


55 


69 


■1 


55 


69 


-3 


65 


93 


-1 


104 pre 


64 


92 




56 


73 




58 


79 




M 


95 




104 post 


65 


93 


. +1 


57 


76 


+1 


59 


82 


+1 


.1? 


96 1 +1 

L ._ 1 .... 


105 pre 


48 


42 




53 


62 




33 


04 




il 


96 




105 post 


64 


92 


+16 


56 


73 


+3 


57 


76 


'+24 




96 


+0 


201 pre 


'52 


58 




1 

57 


76 


. ^ 


44 


27 




1 

{ 59 


82 


1 


201 post 


57 


76 




+5 


56 


73 




.■ 31 


03 


-13 : 


t 63 


90 


+4 1 


203 pre 


59 


82 




60 


84 




59 


82 






76 


■ 


203 -post 


60 


84 


+1 


58 


79 


-2 


61 


86 


+2 




76 




204 pre • 


56 


73 




'24 


01 




56 


73 




22 


01 




204 post 


55 


69 


-1 


26 


01 




52 


58 


-4 ■ 




■ 01 


+3 


205 pre 


' 38 


12 




49 


46 




52 


58 




46 


34 




205 post 


55 


69 


+17' 


, 55 


69 


+6 


43 ' 


24 


-9 • 


58 


79 


+12 , 


206 pre 


41 


18 




24 


01 




43 


24^ 






10 


■'] 


206 post 


43 


24 


+2 


30 


02 


+6 


55 


69 


• +12 


34 


05 


-3 


207 pre 


42 


21 




29 


02 




41 


18 




50 


50 




207 post 


40 


16 


'-2 


30 


02 


+1 


28 


01 


■13*" 


46 


34 




206 pre 


53 


62 




37 


10 




60 


84 






42 




20j8 post 


53 ^ 


62 ' 


+0 


' 39 




+2 


46 


34 


, -14 




3.1/ 


'-3 


ic 


43 ' 


24 




41 


18 




51 


54 






'"31 




210 post 


51 


54 


+8 ■ 


51 


54 


, +10 


46 


34 


-5 


M 


58 
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An examination of- fall and spring scores across sites (using- a 
Wilcoxerl matched p^irs test) revealed slight change overall, an outcome 
consoneuit vith conclusions drawn from the analysis of 1976-1977 Self 
Social Constructs Test data* Only social maturity scores indicated a 
significant ^ain (p < .05) during the school year, an outcome not 
specifically associated with the deiffonstration and probably reflective 
of nonnal societl development with increasing school experience. Two 
SOS dimensions have some face relevance to sielf esteem as measured by 
SSCT, self acceptance and self sectirity- Both dimensions seemed to 
indicate that Killian subjects experienced greater positive change, 
although only the score difference on the latter dimension is statisti- 
cally significant (Mann Whitney U = 6.5, P <'^.05). Such a difference in 
extent of change corroborates SSCT results. However, on both -SOS 
dimensions, the first generation site scores significantly higher at 
post test (self acceptance: U = 6, p < .05; self secuirity: U = ^-5, 
p = .01). In contrast, the SSCT post test data generated no significant 
between-site differences, although the second generation site appeared 
to score somewhat higher. These discrepancies between the two socio- 
embtionkl assessments led us to explore their association. Using a 
Spearmeui rank correlation, a rho value = .Ok charaeteriied the relation- 
ship between self esteem (SSCT) Buid self acceptance (SOS), while self 
esteem (SSCT) and self security (SOS) correlated at .22; the average 
intercorrelation among- these ostensibly similar constructs was .13. 
However, self accept etnce fSOS) and self security (SOS) achieve a 
highly significant rho value f .81. We entertain the hypothesi3 that 
the twd^ SOS self attitudis dimensions are related to one another in part 
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because of verbal method bias vhich operates in favor of oldet* Madison 
subjects who are better readers. Because the SSCT is a nonverbal 
assessment 9 socisQ. desirability response biasing, is minimized as is ^ 
dependence on reading skill * 

The two socially-oriented dimensions, of the SOS, stDcial maturity 
and Rchool affiliation, were similarly investigated in relation to pre- 
sxmably relevaa[j(lb SSCT measures (scope of peer attachment, social distance 
from students, social distance from the teacher). Both SOS social 
dimensions yielded significant or nearly significant differences on 
post test scores favoring the Madison subjects (social maturity: 
U = ll[ p a .10; school affiliation: U = 5.5^ P - -01). A similarly 
significant difference between groups emerged at post-test on the SSCT 
measTire of peer attachment. However, the SSCT peer attachment dimension 
shows an approximately significant rate of positive change favoring Killian 
subjects, a pre-postT trend that does not appear in the SOS data. On the 
contrary, .SOS data locate, a significant difference in positive change 
scores only among Madison subjects and only on the measure of school 
affiliation (U = T, p < .05). This result was surprising in view, of the 
fact that Madison subjects had a substitute teacher for the last month 
of school (the time at whichrvthese assessments were made) and SSCT 
measures of social distance indicated Madison students felt significantly 
less close to their relatively new teacher at the end of the year. 
Again, we investigated these discrepancies by exploring patterns of 
correlations among SOS and SSCT constructs. The SSCT peer attachment^ 
measure was significantly and positively associated with the SOS measure 
of social maturity (rho = .66), and nearly attained a significant 

■ ■. ) . ■ ■ ' 
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positive correlation with school affiliation (rho - .1*1). Social 
' distance from students and teachers (SSCT)' showed a negative relation- 
ship to school affiliation (SOS) as expected, but the correlation was 
not significant (rho average = -.29), 

• In many respects, then, the SOS and the SSCT pr^vide^omewhat 
corroborative assessments of similar psychosocial dimensions . However, 
the strength of the corroboration is not impressive, and is vitiated 
by instances in which the two instruments yield discrepant conclusions. 
These discrepancies notwithstanding , ^both sets of ^results suggest 
students are gaining in self esteem and advancing in peer relationships 
as well. 

Conclusions from the First Year 

Achievement evaluation results for the 19T5-19T6 academic year 
generated the fpilowing conclusions. First, cross-site comparisons of 
within-subject scores showed ICTS students improving significantly in 
both^freading and mathematics as expected. Second, between-site compari- 
sbns of both pre-measuVes and post-measures in the two basic skill areas 
found students at the first generatioij site closer to grade normal than 
students in the second generation classroom. This direction of differ- 
ence had be.en predicted on the basis of the fact that the ICTS^had been 
in operatioai longer at the former site. We had further hypothesized ^ 
that tjie itiitial between-site difference would decrease by post-test 
time; accordingly, no ' stiatisticeLLly significant differences between 
classrooms\ in terms of distance of student scoras from grade normal 
remained at the end of the school year. BeyOnd these basic findings, 
two additional results are worth noting. Older students* achievement 
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scorcfs in both readinjg and mathematics were significantly more distant 
from grade normal thsji were younger students* scores. This outcome 
reflects the ciamulative aspect of educationstl deficits and suggests 
the importance of the ICTS for partially sighted students edrly in 
their school experience. Another noteworthy outcome is that, despite 
the rather high correlation between reading and mathematics scores, 
subjecbs* performed . significantly better in mathematics than in reading. 
We have supjiosed that the relative superiority of ICTS subjects ill 
mathematics ^is accour?^ed for by the fact that doing computations refluires 
less scanning thsji does reading. 

Examination oT data from assessments of visually dependent percQp- 
txiaX motor skills yielded similar, if less strong, c"onclusions . With 
respect to visual motor integration, ICTS students in both sites were 
performing below the level of their fully sighted age-mates.. However, 
both jgroups made significant gains dixring the school year.* Although 
the two groups did not differ in total amount of improvement over the 
year, post test scores for site I subjects were significantly hi^lj^ 
than those for site^'II subjeiitts . This discrepancy is probably att,rib- 
utable to more extensive ICTS experience at the first generation site. 
Visual memory data, in, contrast, were 1§,sb clear. Visual associative 
memory, as measured by CIRCUS 12, showed no isignifi^ant ^ains during 
the scliool year, an outcome we believe is due to the occurrence of 
so many near-ceiling scores on th^ pretest. This assessment did, 
however, yield significant between-site differences favoring students 
in the first generation classroom (i.e., those who had been using the 
syst^ longer). Visual sequential memory, as measured "by 'the ITPA, did 
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not jfield any significant school year gains for students in either site; 
likewise, it did. not establis;h any between-site differences. Control- 
ling for age and gr^de level, a strong association was obtained between 
bothVsorts of visual memory and achievement test performance. We thus 
inferred that^^ while the two measures tap different aspects of visual 
memory, both are representing achievement-related features of visual 
information processing in Our subject ^population • 

The third area of concern, attitudes relevant to. school experience, 
was investigated using three types of measures. Attitudes toward test 
taking, r^ted by teachers using the Factors Affecting Test Performance 
scales, did not change substantially during the course of the year. 
Premeasures indicated ceiling and floor effects for many items. Among 
them, "sense of intellectual challenge" and "willingness to continue" 
were \iniformly nega^ve and were tar^i$;ed for- special attention. 
Students. in the first generation site (but not- in the second generation . 
site) had improved significantly on th^se two item^s by the end of the 
school year. Self and social attitude dimensions were assessed by 
manipulation of geometric symbols representing the self and others 
(Self Social Constructs Test) and by verbal self report (Self Obserya- 
tion Scales). When the combined self attitude scores for the two sites 
were*^ examined,, no overall change appeared in either data set, but both 
instruments evidenced significant gains self attitude among site. 11 
students when scores were analyzed on a between-classroom basis . How^ 
ever, this change did not overcome initial differences- in self attitude 
favoring students in the first generation classroom. A- similar pattern 
of 'results appeared i^i relation to social attitudes; that is, site I 
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students obtained higher scores vhil6 s.ite II students manifested 
greater positive change during the year* - ^ ^ 

In summary, the first project year estiiblished that, in many 
respects, participation in em ICTS c las srotfei .improves school experience 
foi: partially sighted students* This outcome, most evident^in basic 
skill achievement / was subs tetntiated by. examination of change scores 
and by between--^ite comparisons • In general, students in both sites 
improved; while students in the first generation classroom who had 
used the ICTS longer showed initial advgjitages , students in the second 
generation site were observed in many Instances to make greater gains 
during the year. ^ ^ 
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CHAPTER III 

During its second y©ar of operation, the primary aim of %he ' 
fjSftteradtive' Classroom Televi-sion Systems project remained unchanged— 
;to imprdvfe the educatibiial experiences of partially sighted elementai^y 
school students:: While the extent of reali2atiQi3F of project ohjectives 
^in the first year was notahle, a longer implementation 'period vas re^ ^ 
quiped in order* to determine whe^ther Initial advances would continue * 
etha yhether a c&imiliir pattern of^ gains- would reappear. The systems 
were housed "Un the .seime ;two classropms as '^ before , staffed by the sajne " 
^ teachers. However , as -the data collection schedule ih^ II - . 

indicates*, there was lirii ted dul>j:ect tur^^over at eacb site. 
^ The ^valuatio^i prqCedUres for the 19T^^19TT schcibl year adhered 



clof ely tp those specified for the first' year "(v/ Chapter II). The ' 

same analysis plan guided. the invest igatloh / and. the three ;outc6me ^ 

^ - • ' . • - ' . , I , ' ' ' " 

domains were similarly assessed. Ho^/ever,' within-^ each evaluation area 

resi&ltg from the preceding year provided .a focxis for our ex§Lmtnation 

of subsequent data. In* the domainw of achievement eyaluat ion , for 

example, the first year's data suggested that, while signl|a..cant gains 

••..■'*•' • ■ ' 

we:5;e made in both basic skill areas, students werd^ more rapidly^ ap<^ 

^ / ' ■ . . - ' " ; ^ , \, . 

proachinfe grade normal In mathematics than in reading. ^.Given tKe , v 
hypothesis that the gre^tter scanning stbility required irv rq^-ding was 
responsible Tor this discrepancy, then if fiirthe> ICTS experience* 
provided students with great^f*" scanning ability, stronger reading . gai^s 
sl^oxild , be apparent * during the' second year-.. In* addition,^ the' Importeaice 
of avoljding early educational deficits in Basic skills implied we should 

■ / ; ^ . ■ "... ■ \, ^ . . ' • • 

monitor carefully the performance' of younger students on the TCTS. 



the area of, visually dependent percepttiai 'and motor skills, outcomes 

-• ,.; ........ V - . ; . , ' ^ 

.at the , end of the ifirst^school ^^ar indicated that students were 'malting sub- 

■ ■ ' .^-^ \ : 

'Stantial advifaces in visual motor integration, a success hot par«a.led in 
the viswal memory datarr -'^BelleyiTig that visual -Associative memory^scorfes 

*■•',• - ■ . r" . ■ . . ■» . • - * 

'^^^if^ show significant clbange due to ceiling effects, we- thought another 
test. with younger subjects was requisite, ,-»n6 similar explanation, however, 

"* ' ■ ■ ' ■» * ■ 

• » 4i * *■ 

voT^ld account for laqk of pignif^lcant^^Mige; in visual sequential memory; 
\ * * ^ ■.■ - ^ _ ^ ■ 

But if it ,^Hke reaching, also depended' on' scajming ability, then the' second 

* ' ' ' - * * , ' . n- ' ' 

*year**3-ICTS experience might- vfelX generate' advances,' in visual sequential" 

memory as well as. in relading, ' " ' " 

:»•."" ' * " ' . — 

^ Finally, the attitude domain ^eemed 'most 'i^edalcfitrant to change 

on the bas.is of the previous year ' s r^esults. ScKbol-relevant self and 
social "attitudes did not show positive pre»-pos.t • differences commensurate 
vith achievement gamins; . We surmised thatj the Common prior history of 
ICTS subjects as often-tested visually "impaired atudfents had engendelNei 
a rath;er invariant ^failure expectation that wpuld not be easy to over- 
come. - Beyond that, ve^began f.o suspect that self so<^^<^l «^ttjtur^#*« 

of .partially sighted Btud^»nts are viaually merllflte'^ .+-.>i<^f i-h^ ability 
acQurately to pex^ceive and respond to otlierq' f*ae]in^f« I r 5nportant 
part of psychosocial development v/hjcn most likely Involves *?vicce?2sfni 
affect encoding ^jid decoding. Thus for parti^^ly sighted students^ 
fnteirpersonal competence might well rely on visual skills ,1ust as 
academic competence does • ICTS-based learning activities in the class-- 
room Jtiad, however, focused primarily on instructional media and had not- 
been explicitly deployed to enhance social perception and communication. 
•It was therefore decided to assess facial affect encoding and decoding 
among ICTS subjects on a pre-test basis in the 1976-1977 school yA^-r. 



Subsequent ctirricular plans would include specific attention to and 
practice in recognition and production of facial signs of emotion, with 
a post -measurement of affect encoding and decoding in the third project 

year. Tor t-his pTirpose, two new assessments were introduced. To msa- 

• ■ f 

sure affect recognition, thf Inter-Person Perceptioir» Test ,XH6$,3senstam 
and Hoepfner, 1969; was employed. Briefly, the tesp presents a n\jmber 
of stimulus photographs; these are faces of children and adults collec- 
tively representing a broad range of affect^. The subject is asked to 
respond td, each stimulus picture by selecting, from a row of photo- 
graphs 6f|panother person, a second picture vhich shows the same feeling 
as the first. For exploring affect encoding, Ekman's facial affect pro- 
duction taslOs were introduced (Ekman and Friesen, 1975 ). These tasks 
require subjects to "make faces" repre'sent-ing different emotions (happy, 
sad, angry, afraid^ surprised, distrusted) as veil as a neutral face- 
Bach st-.atf* is photo^rr ^pheH tvi.oe, «in<i scoT*-r? for Rpproprl ntenesR of 

now «<5^^e«Tin*:>nVc= w M . h « t>V ^ ^ . , f.^ ; V^ n h 1 m f - v t Q n H ly kn^^^O^^^^o 

«h^nh m^^di^torn W^W nn-T -.'w^,-o1 ^ r, t y r ^ ^rr-^nr parti^^lW 91p:>i*-*:»^ 

IQ76-I.977 resijil-p in hhr<»«=» ont-o^-dno py^pc! n h 'I ^ ^ n crpjed . 

Academic Achievement 

^ It will be recalled that acadeTtiio ar-hi <^ vf^ment in basic skill J^reas 
is assessed using standardized Achievement tests. Thos*:* who are 'pf>Y-fnrm 
ing at the first grade level or above* rpof^ived the ^oin-pr <^hens 1 ve T^s*- ^< 
Ba^ic Skills ( CTBS ) while those p^r f<^rvn^ r^^^ h^^r^w fir*=t cr«d*=^ l<^v^l nm 
tested with a subset of th*=» CTRCUJ^ battory, ciorsyoc oid^r c^hu^ionh^^ 
are discussed first. 



Table 7 presents academic achievement outcomes of higher grade 
level students for the vl976-1977 year in the following way* Subjects ^ 
are first represented in* terms of th^ir chronological age end "normal'^' 
gradfe^ in • order to provide a basis for interpreting subsequent* informa- 
tion. The next colxamn gives the reading achievement score at post test 
in terms of grade equivalent as measured by theXJTBS, and is followed 
by a column representing the distance between the obtained score and a 
"grade normal" score • -The third column under Reading presents the pre- 
tfefet score in grade ' equivalent terms , and the last shows the change 
from fall to spring score in grade equivalents. Mathematics achieve- 
ment data are tabled in the same way. The final column in the table 
shows the difference between reading and mathematics achivement scores* 
Means are given at the bottom of all distance and difference columns. 

Examining the pre-to-post changes Is our primary interest here* 
For this purpo?5e , we employed a Wilcoxen matched pairs si <^ned-ranks 

test (n ^ lO), TP<^ ^" VioTTia t: i f5 , S'^n<i<^n^R ' root shower? ^ a-\ g^jyj^ f ^ r^nt^ * 

( ' 

'd|3!creaJ=s^ from ♦-^^ f^prin^ ( T " , p . op ^ /n' ^^e; ^ Tn^Tnt>is 

aV^rapce dnrin^j <^ 10 monhh i=?r»h^^*^l y*=*Rr, 'TVi^c* y c^'^e^ n*^>ii ov^Tri«=»n*- <^<'^Tripp> < 

favorably wit-.h av«*rac<* school y<»nr tfteinc: for 1 i nr»oTnc» oTiri minor 
students such as '^nrs vho do not have vif?\i<il ^ mpq.! TTnpn h . At ye«^ , 
however, students remain significantly below p;rade nr»rmal (t - 8, p < ,05) 



on 



average they are 1.6 years behind the f u] ly sif^hted norming ^.amjaie 



for their grade level • In reading, ^students * scores improved even mop^e 
dramatically from fall to spring (T = 0, p < .01), ^;aining an average 
of 1-3 years in one school year. This rate of achievement is remarkable, 
since it is well ahead of the norfhal e:«ain. Whil** t-h*> students ^^mnin 
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CTBS Reading 



CTBS Math 



... Distance 

1976-77 May , from 

Subject 1977 Grade Post Grade 

■ ^0' CA Normal Scores Normal 



Pre- Pre- Post 
Scores Differen^ce 



102 


12-3 


6.9 


2 1 




1 Q 


, +('3) 


103 




4.9 


5.1 






+(1.8) 


104 


10-10 


,5.9 


6.3 






+(1.1) 




5-5 


4.9 


5.1 


+(.2) 


3.0 


+(2.1) 


203 


,13-4 


7.9 


4.8. 


-(3.1) 


3.1 


+(1.7) 


210 


12-8 


7.9, 


15 


\m 


2.3 


+(1.2) 


'211 


7-2 


1.9 


1.7 ' 


■"(.2) 


0.1 


,; +(1.6) 


213 


9-10 ' 


4.9 „ 


5.7 


+(.8) 


5.5 


+(.2) 


• 214 


8-3 


2.9 


1.9 


"(1.0) 


1.2 


+(.7) 


215 


li-7 


6.9 


4.9 


,,"(2.0) 


2.2 


+(2.7) 



Distance 
from , 

Post Grade Pre- Pre- Post 
Scores Normal Scores .Difference 

^.0 -(2.9) 3.7 +(.3) 



5 



6 



3 



3 



4 



Means 



.19 



8 +(.9) 4.0 +(1.8) 
7 +(.8) 5.9 +(.8) 



^ -(^.5) 2.5 t(.9.) 

0 -(4.9) 3.3 -(.3). 
^ -(3.5) 3.6 , +(.8) 

3 "(.6) 0.1 +(1.2) 

1 +(.2) 4.0 +(1.1) 
8 -(1.1) 0.1 +(1J) 



3.3 -(3.6) 3.fi 



Reading- 
Math. 

Post ■• 
Scores 

-(1.9) 

-(«7) , 

-(.4) 



+(1.7) 
+(1.8) ! 



-(.9) 

I 

+(.4) 
+(.6) 
+(.!) 
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^ about l.U years behind grade normal in reading, these differences do 

•not re^ch statistical significance (T = 35, p = n.s. ) . 

These results are of considerable interest in indicating, first of 
all, that students continue to improve; the first year^ of intervention 
showed gains which basically held through the second full year. However, 
the pattern of gains changed. Initially the greatest improvement was in 
mathematics^, and we hypQthesized that mathematics scores were running 
significantly ahead of reading scores because computation does not 
involve scsuming as reading doe^s. Apparently a* second year, of ICTS 
experience enabled stude'n€s to learn visual scanning skills so that the 
1976-1977 pre-post ch^uige in reading was more substantial than the 
mathematics gain and far surpassed the previous year's reading gain. 
By spring 19TT, there was no. longer any significant difference between 
reading and mathematics achievement scores (T = 2U.5, p = n.s*). We 
now believe that with an aid such as the ICTS, partialljF^sighted student? 

Qjre^^^t necessarily destined to lag behinrl developmental norms on tn-slrs 

f 

that r<»qulre vlptial Roann^n^* al Vbough it: app^^^Rr-p ^ViRt. Aoqui r-in^r ?a\irb « 
skill requires 1 to 1 l/? y*»ar5? . How^v-er , it c;f*«»Tnp lynportanf to obtain 
a third year of achipverot^nt '^rita to oonfirm tbflt i-he -pe^ttern of pin^ir^ct 
we have seen is stable. 

Tables 8 and 8A, 8B below provide supplementary information about 
academic achievement in lower level subjects, i.e., those whose perfor- 
mance falls below the range of the CTBS and who must be tested with the 

• ■ 

CIRCUS battery (n = U). These subjects are all raej^bers of the younger 

student subgroup at the second generation site* Table 8 gives total 

pre* and post test scores for each subject in verbal an^^ qviantlvt.atl ve skills. 
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Table 8 



KILLIAN 


SUBJECTS: 


SUMMARY OF 


CIRCUS" ACHIEVEMENT TEST 


SCORES 








Total Verbal 




Total; iQuantltatlve 


Subject No. 


Circus 


Pre 


Post 


Dlff 


Circus ' 


Pre 


Post 


Dlff 


204 


1 
8 


14 
15 


14 
16 


±0 
+1 


2 
5 


22 
8 


27 
10 


+5 
+2 


207 


1 
8 


18 
20 


29 
20 


/+11 
±0 ' 


2 
5 


36 
18 


39 
19 


+3 
+1* 


208 


1 
8 


23 
14 


33 
20 


+10 
+6 


2 
5 


28 
12 


35 
18 


+7 
+6 


212 


1 
8 


22 
17 


30 
20 


+8 

+3 


2 
5 


29 
17 


34 
19 


+5 
+2 



) 
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Table 8A 

KILLIAN SUBJEdrS: PRE/POST CIRCUS SCORE COMPARISONS - VERBAL ACIIIKVEMENT TESTS 



Subject No. 



A^a Pre Post 

(5/77) 5(9*)/76 5/77 



CIBCirS 1: hUAT 'WORDS HEA.'T 
20* ,7.-9 



207 



208 



212 



14 14 
Percentile Ranks: 

Sentence Reports: 



6-4 18 29 

Percentile Ranks: 

Sentence Reports: 



6-8 23 33 

Percentile Ranks: 

Sentence Reports: 



6-XO 18 29 

Percentile Ranks: 

Sentence Reports: 



(pre 2X acored in range; OZ scored below, 
(post same 

(pre) Appears Co lack confidence In receptive vocabulary skills. 

Probably needs further instruction and practice, 
(post) saaie 

) 

(pre) 17% scored in range;. 2X scored below. 
(posC) 64% scored in range; 20% scored below. 

(pre) Responded correctly to s number of the receptive vocabulary 

Items, but needs more instruction and practice, 
(post) Generally competent in receptive vocabulary skills, but may 
- need sdditional help with vorba and tsodiflers. 



(pre) 17% scored in range; 11% scored below, 
(post) 64% scored in range; 60% scored below. 

(pre) Responded correctly to a nunbor of the receptive vocabulary 

items, but nneds more instruction and practice, 
(post) Generally competent in receptive vocabulary skills. 



(pre) 17% scor ed In range; 5Z scored below, 
(post) 64% scoretl' In range; 39% scored below. 

(pre) Responded correctly to a number of the receptive vocabulary 
'items, but probably needs further instruction and practice 
with nouns and verbs. 

(post) Generally competent In receptive vocsbulsry sklHs. 



CIRCUS gr HOW WORDS WORK 



204 



15 16 
?src*nt1 1 e Tlj*nk« ? 



(pre) 14% scored In range; 1% scored below, 
(post) 14% scored In ran^c; 9^ scored below. 

<r*f'*\ Responded correctly to mQtjt icem" involving lacrlmina tlon 
between sentences with d-lffrrent structure**; needs furt'"» 
Instruction and practice In di*»criralnacion bet^-eon vo»^ 
; foVms and scat"«»»npnt • "^nvi^lvlng pr^po«1 1 lon^/neg:! 1 1 on/ 
conjunctions. 

Respond**deCOrrectly Co moflt ltera«» Involving '3 i«»crl ml nation 
between verb forms, but probably needs further Instruction 
and practice In d1 sc r imlna t Inr between 'tato'^ents Invo' ^'o 

prep . /neg - /cn'i 1 . nnH V-orv*"'! ^rT^rr-Tir*- vl*!- fiiftwrnr. 



20B 



212 



20 . 20 
P«rc«»ntll* RsnkA: 

Sentence Report 



14 20 
percentile ltank« : 

Sentence Reports: 



17 20 
Percentile Rinks: 

Sentence Reports t 



(pre) 761 scored In r^ngo; ^f^T scor«»d halov 
(post) same 

(pre) Generally competent in 4>scrlminatlng between verb forms and 
between statements Involvlmg prep . /neg . /coni . , but had H<ff1~ 
culty dlscrlmln*it ing bc^tween sentences with dlff<«)'«»nt 
structures** 

(post) 



(pre) 14Z scored in rr.nge ; 17. scored below, 
(post) 761 scored In r.inge; 162: scored below. 

(pre) Needs further Instrucrlon and practice In all aspects of 

recept t ve f unct lonal languace assessed by CTPniS R - 
(post) See above » pro- sent en- <• rrport for f^o . 207 . 



(pr*!) 14* scored In ran)''.o; 9* scored below, 
(post > 762 Fcorrd In ran,;q ; scored bel ow. 

(pro) Vrob.ibly needs further Instruction and pr.ictlce In all 
aspect s of r<»ceprlve f unr t loaa 1 1 nngnage asHP*«t«»H hv 
CiRrdS R. 

(post) See above pre -sert encc rf.'porr for Vo. 707. 



•er|c 



Subject 212 erteTed 9/76, 
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Table 8B 



, KILLIA-N SI'SJ-ECTS: PRE/POST CIRCUS SCORE COMPARISONS - QOAKTlTAtlVE ACHtFl'Off.NT TESTS 

Arc Pri Post • 

Subject No. (5/77) 5<0*>/76 5/77 



2M 7-9 



m 



207 



208 



6-8 



212 



6-10 



22 27 
Percentile Ranks: 

Sentence Reports: 



36 39 
Percentile Ranks: 

Sentence Reports: 



28 35 
Percentile Ranks: 

Sentence Reports: 



29 34 
Percentile Ranks: 

Sentence Reports: 



(pre) 15Z scored In range; lOZ scored below ran^e. 

(post> hUX ac^qriid in rangd; 197. scored below rani*c. .4« 

(pre) Probably needs further liistrtictlon and practice with quan- 
titative concepts e^pecL/illy relational cenos. 

(post) Ccncrally coitipeCent quar.t Itat ivc skills and understanding, 
but B^y need iddltioual help with relational terns. 

(pre) scored In range; 61Z scored below ranp.e. ^ 

(post) 17t scored In range; scored be tow ranp.e. 

jCpre) Generally competent in quantitative skills and under- 

standing. Subject may be approaching opor^itions level of 
development , 

(post) Very competent in quantitative skills' and understanding.^^ 

(pre) 64Z scored In ranfre; 297! scored below rani^e. 
(post) 64Z scored tn range; 61Z r.cored below. range, 
(pre) Responded correctly to many of the quantltntlve Items, 

but needs additional help with counting, 
(post) Generally competent in quantitative skills and underntard- 

ing; nay be approaching operations level of development. 



(pre) 64Z scored In range; 29Z scqred below range, 
(post) 6<4Z. scored In ranc;e; 61X scored below range, 
(pre) Generally competent In quantitative skills and 

understanding, 
(post) same 



CTTfCVS 5 J Fn^TTG LETIZPS AND StJMBEBS 



204 



207 



/ 



212 



8 10 
Percentile Ranks: 

5mf#nc» Baport's: 



X8 19 
Perc^nril* RBnk« ; 

Sentence Reporrwi 



12 18 
Percentile Ranks: 

Sentence Reports: 



17 19 
Percentile Ranks: 

Sentence Reports: 



(pre) , 18Z scored In range; IZ scored below range. 

(post) 58Z scored in range; 19Z scored below range. 

(pre) Appears to lack competence in recognizing lecters r 

numbers. Needs further practice and ipstructlort , 
(f><»«t) Probably ne«d6 further <nstru<rtl«" ur*4 prarrir* fn 

re«o«nt«fng letters and number*. 



(pre) 56Z scored In range; 58Z scored below range. 

(post) 23Z scored In range; 77Z scored below range, 

(pre) Generally competent in recognising letter* and num^«>v« 

(poet) Very competent dn recognizing l^rtera and nmpih#r»». 

(pre) 58Z scored t'n range; 19Z scored below range* 

(post) 58X scored In range; 58Z scored below range, 

(pre) Generally competent In recognizing letters and numhev**. 

' but stay need additional help with capital letters, 

(fiost) Generally competent in recognising letters and numberfi. 

(pre) 58Z scored in range; S8Z scored below range. 

(pnst) 23Z scored in range; 77Z scored below range, 

(pre) Cenerally competent, in recognizing letters and numbera. 

(post) Very competent In recognlilng letters and numbers. 



Subject 212 entered 9/76. 
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along with' the pre-to-post change. For purposes of simmary analysis, 

. \ . . ^' 

scores on the two subtests for each skill are pooled. Wilcoxen 

matched-pairs signed ranks tests indicated thett subjects improved 



EKLC 



jl^^gnificantly on both verbal (T = 0, p < .01). and quantitative ' 
(T = 0, p < .01)-' assessments. No comparison can be drawn between out- 
comes in the two skill areas, however, since scores do not map on to ' 

a common grade equivalent scale (all .these tests being normed below 

It.. 

first grade level). These results are similar to the findings for the* 

; , . . 

first year at thfe preacademic level , and suggest stable progress for the 
younger sub J ect s . 

^ Because the nimiber of preacademic students remains so small as to 
preclude statistical analysis, we have continued the practice of repre- 
senting their performance in detailed descriptive term^ . Table 8a 
breaks down the two verbal achieveiaent tests in the following way. 
After the subject identification number and chronological age, total 
scores for CTPCTJS 1 pre test and post test are given; tlnen the pr-« an'^ 
post percentile rftnkn are noted; finally infor^B^^ion is presented «ihou^ 
the location of hbe subject's «?core (the percent of kindergarteners 
scoring below the range of the subject's score In the national normlng 
sample), and about the distribution of the subject's abilities (given 
the specific pattern of items passed and failed in the subtest) for both 
the pre and post test. These data are followed by data from CIRCUS 8 
arranged in exactly the same way. Table 8B presents information simi-. 
larly organised for the two premathematical 'lubtests . 

In general, the pattern of scores emd the interpretive comments 
indicate that younger subjects are improving in most aspects of verbal 
and quantitative performance • Post test percentile scores present a 



rather optimistic picture. Considering all l6 post test scores for 
the four tests, only tvo fell in the bottom ten percent; six scores 
.fell in the second decile; one score fell in the fourth decile; and 
seven .^ores were in the upper 50 percent. This distribution represents 
quite an advance over the first year. Interestingly, the. -lover decile s 
came primarily from prereading tests, only twg scores from premathematics 
subtests falling below the 5pth percentile. If the results :for younger 
subjects parallel those for older ones, we should ^expect that reading 
skills take longer to develop, but that they will begin to catch up 
with quantitative skills during the last demonstration year. 

Visually Dependent Skills ^^C^ 

In the area of visually dependent sklllA It will be recalled, ve 
selected visual-motor- integration and visual ^emory (both associative 
aaid sequential) for assessment. We have evaluated these iskills because 
it is reasonable to think they are Implicated in information encoding, 
processing and decoding when learning activities are visually mediated- 
Table 9 below represents outcomes for visual motor integration (measured 
by the VMI) and visual sequential memory (measured by that subtest of 
the ITPA') . For purposes of comparison with age developmental scores , 
the table first presents subjects' chronological ages. Next. are four 
columns representing ITPA data. The first of these columns gives the 
post test score in year-month equivalents- \t is followed by the pretest 
score, and the pre-to-post difference, both of which are also given in 
tenns of age-equivalents. The fourth column shovs the distance between 
the ITPA age-score and chronological age. VMI data are organized 
similarly in the last four columns of the table. 

' - ' ' % 



Table 9 



VISUALLY DEPENDENT SKILLS 



ITPA 



\P 



1976-77 

Subjept Km 


May 1977 
CA 


S '77 
Post 


. Pre/Post 
F '76 Difference 
Pre .(Mo.) 


iTPA and CA 
Difference 
(Mo.) 


S '77 
, Post 


F:'77 

Pre 


Pre/Post VMI and CA 
Difference Difference 
(Mo.) (Mo.) 


•102 


12-3 


5-10 


5-7 


■ +3, 


-77 ' 


8-7 


6-10 

> 


+21 


-44 


103 . 


10-2 


' 10-5 


10-5+t 


+0 


+3 


6-5 


7-10 


-17' 


-45 


104 


10-10 


10-5+t 10-5+t 


■ +0 


+0 


,11-9 


10-11 


+10 


+11 


201 


9-6 


9-9 


7-3 


+30 


+3 ■ 


9-6 


6-7 


+35 


+0 


203 


' 13-4 


6-10 


7-10 


-12 


-66 , 


7-11 


7-4* 


+7 ■ 




. 204 


7-10 

f 


. 6-2 


5-7 


. +7 


' -20 


■ 4-9- 


4-4 


+5 


-37 


207 ' 


6-5 


10-5 


6-2. 


TJi. 


+48 


5-3 


5-3 


tu , 


-i^ , 


208 


6-8 


,6-2 


4-4 


. +22 


-6 


6-10 


5-7 


+15 


+2 


210 


12-9 


/7-10 


7-3 


+7 




7 4 


0 J 


+35 


^ -41 ' 


211 


7-2 


'5-10 


4-7 


+15 


-16 


5-0 


4-4 


+8 


-26 


212 


6-10 


'6-6 


5-7 


+11 


-4 , 


5-0 


4-9 


+3 


-22 


213 


. 9-10 


10-5+ 


6-10* 


+43 


+7 


9-6 


^6-7 


+35 ' 


-4 


214 


8-^ 


5-10 


6-6 


-8 


-29 


5-0 


5-7 


-7 


-39 


215 


11-8^ 


10-5++ 


9-9 


8f 


+0 


6-lD 


8-7 


-21 


-58 


•Indicates 


a correction of previ 


ously reportp'l pro 













Indicates ceiling scores. 



Visually related skill 'scores were' examined Misina a Wilcoxen 
-matched-paiTs signe4 rajciks te^ as before (but n =^lU, since* 

.subjects below and within the .a.ge range* of the CTBS are both apjpropri- 
ately tested with the VMI and lTPA). An ^exami nation of VMI pre-post 

diffferehceg reveals thai, while a prepondefance- of the' jscores are 

, ' L , ' " , ' 

positive^ the gain .is not statistically significant {T = 2ii.5, P = n.s.). 

This result contrasts with data*' for the^ precedin-g year , which ^owed 

^ . / . ■ * / ■'■ 

significant improvements in visual motor integration. Exac"tl$y the 

•• •' tp-* 

reverse set of comparisons comes from an eKamination of ITPA scores.' 

JThe current gear's ^kta show a^ substantial improvem^Tit from fall 'to 
. . • • 
spring (T = .11.5, £ < .05); however d^ta. for the preceding year dq not 

reveal even approximately systematic gains. Over all, by spring 19T7, 

subjepts continued to score below age norms on the VMI (t = 7, p < .01) 

while they had closed the gap between them and their age mates on the 

ITPA>{T = 26.5, ^= n.s.*). ^ - 

The investigation of visually relevant skill scores, like the acHn eve 

ment study, siaggesrbs an interesting pattern of restUts vrhic^i meri hs fur-th« 

research. We suspeqt that during the first year of intervention, 

students* visukl motor coordination ihcreased as they learned to use th« 

"'ICTS for academic tasks. Because ciphering, unlike reading, ^quires 

eye^hand integration but not scanning, it is not entirely 3urprisin-g 

that the first set of short-term outcomes showed gains in both mathematics 

achievement and VMI scores. As students continued to have academic 

experiences mediated by the ICTS,^ their scanning, ability improved; 

at ^he same time, noticeable gains appeared in reading achievement and 

in visual sequential memory. These latter outcomes represent mastery 
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of more difficult performance sequences for partially Righted students, 

think. Exploring intercorrelations among achievement scores and 
visually dependent skill outcomes lends seme Support to this hypothesis. 

SPEARMAN RANK CORRELATIONS (n=10) 

VMI ' ITPA ' READING MATHEMATICS 

VMI • .52 .73 \68 

ITPA .90* .12 

Reading — .78 

Mathematics — 

(All values are statistically significant; * indicates 

p < .01) . 

As the pattern of correlations suggests, vrhile visual sequential 
memory is associated v/ith mathematics p.chievement , it is much more 
closely correlated with reading achievement i ^nd both reading tichieve - 
meat and ITPA scores showed most increase during the second ye^ of 
intervention. We suspect this is because botV rea(^i^and ITPA \^ks 
invplve visual scanning of a sort that is not required! for perrorming 
mathematics or VMI tasks, as well as visual motor coordination which 
ife a necessary condition for performing all oT them; "but the J^atter 
sortp of tasks, it shpuldl^^be noted, Showed significant impro^vement 
even during the flri^t year bf ICTS-medJated learning. Interestingly, 
despite the -established general assocfiatiorr of matj^^ematic s and read- 
ing achievement .(observed in our data as well), for these partially 
st.ghted students ITPA scores a^-e better predictors of reading outcomes 

•r 
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than are mathematics scores obtained from the same achievement test.' 
A third yeJc of evaluation data will permit us to be much more certain 
about tj><r stability and] generality of our conclusions. 

The last tahj.e in this section, Table 10, presents pre and post • 

t 

scores along with pre-to-post changes for younger subjects on 
CIRCUS 12, the test of visual associative memory. Newly entering young 
subjects and older subjects who had not yet reached ceiling on this 
measure were tested (n = 6). A Wilcioxen T test Indicated that subjects- 
scores wer>T§lgnificantly higher in the spring than in the rail 
(T = 0, £ < ,01). This result is of interest since the previous year's 
data failed to show significant improvement in CIRCUS 12 scores deapite 
a larger n. We had hypothesized that the lack of effect reflected the 
circumstance thaf scores were too near ceiling rather than lack of 
advance in visual associative memory. This hypothesis seems confirmed 
by the 1976-1977 CIRCUS 12 data, where subjects iaitially well below 
ceiling showed substantial gaijis^ Comparing these outcomes with 
patterns of results described aWe' for older students, it seepia likely 
the younger group is currently mastering skills involved in recognizing 
and reproducing symbols. That is, they are advancing in preqi^aritita- 
tive ability (v. CIRCUS 2, 5) because this skill area does not require 
scanning and sequential memory; rather it relies more on recognition 
memo^ar and visual -motor integration. (Incidentally, th^^^ younger 
subjects are, on average, 22 1/3 months behind developmental age in 
visual motor integration.) If their experience replicates that of 
ol^er, students, ^^ would expect the coming year to show ceiling effects 
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for simple visual associative memoi*y, ajid to show improvement In * 
yisual Sequential memory along with improved reading skills. 
■ r 

Table 10 
CIRCUS 12 : SEE AND REMEMBER 

Post Test Pre . Test Difference 

2GU ' lO • 10 0 

. 207 18 15 +3 

. 208 i 13 13 0 

211 7 l6 ^, 9- 

212 17 11 / "J:*^ 

2lU 20 19 / +1 

\ 

Seir and Social Attitudes 

Attitudes and jskills related to self and social constructs thought 
to mediate academi^ experience constitute the last set of outcomes 
employed to evaluate th^ project's impact in the 1976-^77 school 
yea^. We have assumed that, while the school progress of all children 
is importantly affected by social and psychological variables, such 
factors might be especially influential for handicapped students. 

For instance, it has been established that the test-taking experi- 
ence itself may* contribute to the final test score. We had hypothesized 
that, for the subjects of this study, test-taking has been frequently 
associated with failure and anxiety associations which would contribute 
negatively to test outcomes. We further supposed that, if the ICTS 
enhances learning, it could lead to changed expectations and changed 
test-taking attitudes, and subsequently to Improved test performance. 
Thus the first attitudinal dimensior^s related to school success that 
we fliought to measure were factors affecting test performance. Again we 
used scales adapted from the Stanford Binet "^Form L-M to rate behavior 

ERIC - ' 7j - 
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during achievement test taking on a pre-]post basis. The current year's 
data, like those for 1975-1976, fail to indicate significant change 
on any factor assessed by the rat ing ^scales . 

The distressing consistency in outcomes caused us to wonder whethe/^ 
they should be explained in terms of problems with the assessment method 
or in terms of real absence of change in attitudinal factors impinging 
on the test taking situation. Regarding the method, a study of judg-- 
ments for fall 1975 indicated that the ratings themselves seemed to be 
reliable; that is, for the site II classroom, two teacher^ and a Rand 
classroom observer rated ten students highly consistently and without 
apparent halo effects. Teachers commented that while some items seemed 
more applicjlble than others, the instrument as a whole touched factors 
that importantly described the testing situation. Consequently, we 
regarded the instrument as a fairly good one. However, as we noted » 
above, six of the 1^4 items exhibited little variance over subjects. 
Examining the content of these items led us to believe that a history 
of failure experiences resulted in an entrenched attitude^^^><5ward the 
test-talcing situation that would not be easy to alter. For example, 
"sense of intellectual challenge" (item 9) and ''willingness to continue** 
(item 10) were uniformly awarded a vei:y low negative rating. Subse- 
quent to the collection of first year outcomes, subjects received an 
additional year of ICTS experience ajid their test performance improved 
markedly; however » they seemed to face testing with basically unaltered 
attitudes, as ^if to confirm the above conje/^ture. Perhaps the situation 
is best illustrated by one subject who gained at a rate of 1.8 grade 

equivalents in both reading and mathematics during year two as measured by 

/' 

O 
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the CTBS. Unmoved- by his success^ he drew a picture of a tombstone 
bearing his name and the insc/ript ion , '*Died of testing 1977 — Reincarnated 
when t est ing^as over.'' Being able to write an inscription that would 
have greatly exceeded his/capability^**>5s% the beginning of the school 
year apparently did not /generate the sort of success experience that 
would ^override a long l^story of prior, academic frustration. Because 
of the apparent stabiyity of scores representing factors affecting 
test performance, an^ their lack of association with obtained test 
scores, we have decided to discontinue this assessment for year three>^ 

More encouraging results are provided in the evaluation of general 
self- and school-related attitudes. Such attitudes were assessed by 

meeins of two selfireport instruments, the Self Social Constructs Test 

/ 

(SSCT) and the S^lf Observation Scales (SOS). The SSCT, it should- be 

recalled. Is a rj(bnverbal instmoment requiring subjects to arrange symbols 

representing self and social schemata i it taps six self-social constructs 

! ' • 

(self esteem, social distance from teachers and peers, social interest, 

/■ * 
perceived groijtfp inclusion, j6erceiv6d individuation, and scope of peer 

attachment). //Table 11 beloV provides pre, post, and change scores for 

measures of aelf esteem and Bcope of peer attachment, respective!^ 

Supplement iri^ the SSCT, th«--^S is a verbal forced choice instrumerit- 

requiring sujDjects to jnark *yes* or *no' in response to items indexing 

self acceptlknce, social maturity, school affiliation, fLnd" self security. 

Table 12 rejjpresents pre, post, and change scores for each of these 
dimensions/fin the order given here. (Only self acceptance and school 

af f il4jaticin are discussed below. The remaining two dimensions showed 

/i 

no significant change.) 
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Table H 

SELF SOCIAL CONS^giCTS TEST (SSCT) 



Self-Esteem 

Post Pre Difference 



29 


26 


•1-3 


33 


24 


+9 


31 


16 


+15 


44 


32 


4-12 


29 


. 3d 


-1, 


24 


41 


%-17 


36 


36 


0 


34 


26 


+8 


34 


31 


+3 


36 


28 


+8 


22 


20 


+2 


40 


31 


+9 


48 


38 


+10 


42 


27 


+15 



(range - 8-48) 




Scope of Peer Attachment 



Post 


Pre 


Difference 


* 1/ 


19 


-2 


c 

D 


12 


-7 




o/. 


0 


9 


16 


-7 


24 


21 


+3 


3 


2 


+1 


19 


22 


-3 


24 


24 


0 


22 


19 


+3 


24 


6 


+18 


3 


4 


-1 


24 


21 


+3 


19 


9 


+1(T 


i4 


24 


0 



(range - 0-24) 
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Table 12 
SELF OBSERVATION SCALES (SOS)' 





Self Acceptance 


Social Maturity 


School 


Affiliation 


Self 


Security 


Post 


Pre 


Dlff 


Post 


Pre 


Diff 


Post 


Pre 


Dlff 


Post 


Pre 


Dlff 


102 


60 


54 ' 


+6 


59 


57 


+2 


60 


3D 


A-/. 


58 




-•-A 


103 


62 


43 


+19 


57 


50 


+ / 


43 




-1-1 


66 






104 


63 


63 


0 


60 


60 


0 


59 




n 


67 


D / 


n 

v# 


201 


58 


58 


0 


51 


5.2 


— 1 


24 




— O 


70 


7 1 




203 


■;q 


^1 ' * 








+10 


39 


60 


-21 


.55 


50 


+5 


207 




49 


+12 


38 


38 • 


0 


32 


46 


-14 


52 


51 


+1 


2|i)8 


55 


56 


-1 


24 ' 


27 


— J 


51 


A 7 


-4-A 


36 




+2 


^210 


60 . 


54 


+6 


54 


53 


+1 


43 


27 


• +16 


56 


58 


-2 


211 


55 


48 


+7 


33 


28 


+5 


36 


36 


0 


51 


37 


+14 


212 


58 


49 


+9 


25 


38 


-13 


38 


43 


-5 


47 


60 


-13 


213 


61 


55 


+6 


56 


54 


+2 


38 


41 


-3 


63 


54 


+9 


214 


57 


56 


+1 


42 


'27 


+15 


50 


56 


-6 


53 


52 


+1 


215 


62 


57 


+5 


59 


49 


+10 


50 


51 


-1 


65 


56 


+9 


X 


59.3 


54.2 




47.4 


44.4 




43.3 


45.4 




56.9 


54,3 





T-scores: ^ scales are standardized with x ■ 50 and s.d. « 10. 
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Discussions of SSCT and SOS outcomes for the ^ 1975-1976 school 
year, in/ Chapter II, indicated that no significant overall change was 
obtain^ for any dimension of either instrument during that year. 
In contrast, the second year's data show tha,t subjects', self Concepts 
have become substantially more positive. Using Wilcoxen matched-^pairs 
signed-ranks tests we examined the SSCT self esteem scores and the SOS 
self acceptance scores for pre-to-post changes both yielded significant 
fall-spring increases (T = 15, p < .05 and T = 6, p < .02, respectively). 
Because the two instruments are not highly correlated wi'^h one another, 
we think the result is a trustworthy one and give it considerable iraj 
portance- . It is not surprising that a second year of IGTS experience ^ 
would be required to influence the self concept of vis\lally impaired 
students. However, a third year of data will help determine whether 
this trend is a stable one. Scope of peer attachment (SSCT) and 
school affiliation (SOS) form another pair of dimensions examined for 
pre-^post changes. In the 1976-^1977 data, as in the previous year, 
both dimensions show basically positive differences which do not reach 
statistical significance. While the distribution of subjects precludes 
between-site comparisons, the classrooms appear to differ i^ essentially - 
the same ways as before. That is, site I subjects (lOO series) have 
higher peer attachment scores at pretest (allowing little room 
for favorable change) and show greater schoql affiliation. We attribute 
these differences to the first generation site^s longer duration as an 
ICTS classroom and to the rel3.ted stability of the subjects as a peer 



group . 
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Remaining dimensions of the SSCT kre not( tabled because they yield 
bipary data -resxUrting in a limited range of -scoi^es with little variance. . , 

For* these reasons we ceuinot make use. oT ordinal properties and instead 

* ' •*< ^ . * 

* • . ' - « t 

have approached the data in terms of binomial tests pf the probability 
of positive or negaftive change over the school year. For the measures 
of social distance from teachers and peers, we first asked what is the 
probability of positive^ change as opposed to the combined probability 
of negative change or no change; ]^osing the question in this way, we 
coUJ^i not establish a significant tendency. On the other hand, we also ^ 
asked what is the probability of tiegative change (increased social 
distance) as opposed eithfer^to no change or to decreased social dis- 
tance? Here the binomial test established the significant likelihood 
(p a .05) that social distance would either remain the same" or decrease 
from fall to spring. Pursuing a similar analytic strategy with social 
interest, perceived inclusion and perceived individuation, we obtained 
the following i^su\ts: 

^ There is no significant li^kelihood that social interest will 
increase or remain stable over the year; however there is 
* a strong pf'Qbability (p < .01) that it will either remain 
the same, or decline. ^ 

Vor perceived group m_embership it was equally likely that* 
scores wovild remain-the same/incr^se or remain the same/- 
decrease from Tall tt> spring,' * 

^ With respect to perceived ihdividuatibn, binomial tests sug- 
gested the lilcelihood = 02) that students would either 
' remain the same or would perceive themselves as more indi- 

viduated (more different from the majority) as the school year 
progressed. > 

The social distance measures, combined vith the SSCT and SOS results^ already 
disxrcrssed, suggest that students, are feeling better about" ihems elvers and are 
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reeltn. Close to the others In their ovn classroom. "HoveZ thi^s.,nt 
or social interest, perceived group' „e«hership and p.rceiv^ Ina'iSion 
indicate that subjects nevertheless do not feel „ore integrated into .ajor 
social structures. This latter findin. jrohahl. r.flec.s subjects ■ a™ss 
of their status as special education students. 

While- the evaluations treated in the preceding part of this section have 
to do with attitudes thought to mediate academic success, those to he dis- 
cussed next involve sKllls „hich we suppose to he in part visually based 
«>5.to|e implicated in the development; of interpersonal competence for 
partia^slghted students. 1„ spMng. lV?^.>. introduced into the evalua- 
tion the assessment of facial affect encoding .and decoding on the assumption 
that social perception, and communication are visually based sMlls that 
mediate interpersonal behavior for visually i.p.lred students in somevhat 
the same vay that visual symbblic capability mediates academic activity.. If = 
then to the^extent that trie ICTS ca^ be used to facilitate affect encoding " 
ahd decoding it may be instrumental in Interpersonal as .ell as cognitive 
development foi. partially sighted students. ^ ' " 

TO measure facial affect recog;\tion. „e employed a short vex-sion of the 
Inter-Person Perception Te^st (IPPT). forins \a (adult stimulus faces) and AC ' 
(Child; stimulus_ faces). Adaptation of IPPTSphotographic' materials for lirs 
administration^ was. accomplished Without difficulty. However, administration 
. Of the ^ull item set (W adult-face and Uo child-face items) tool, too long 
- for subjects- comfort- and^excieded their attention span as' well. Further,^ 
even -ith contrast-enhanced .photographs ., some of the items 'involved fine'' 
dis.rlmtnation Which exceeded students'. Visual capabilities. For these 
Wns. the test „as reduced t; a total of 20 items, \o each from the adult^ 



-70- 



and child' forms. Items were selected for inclusion by administering the 
test to normally sighted adults; stimulus faces- were chosen when all res- 
pondents scored correctly, with the consti>aint that sex and etftnicity be 
distributed as in the original item set. Table 13 below presents data 
collected from ICTS subjects in spring 1977 using the abbreviated IPPT. 



Table 13 

INTER^^RSON PERCEPTION TEST 
P2^e Te&t (Total Range: 0 ^ 20)" 



Subject 
N\imber 


103 


lOU 


107 


201 


20U 


" 207 


208 


210 


/ 

212 


213 


215 


216 


217 * 


AA 


3 


5 


3 


. 8 


0 


3 


5 


6 


3 


6 ■ 


7 


3 




At 


2 


^5 , 


U 


9 


3 


2 


U 


2 


u ■ 




7 


5 


9 , 


Total 


5 


ID 


T 


IT 


3 


5 


9 


8 


7 


10 


li+ 


8 


l6 


For 


an 


idea 


of how 


sub J ect s 


idea.ll 


^ might have faied 


on the 


original 


80- it em 


set , 


scores obtained 


from 


each 


form 


may 


be multiplied by 


U or 


total 



scores multiplied by 8; these -figures may then be compared ■ wit norms. 
For example, obtained averages for AA and AC were ^U. 8 and respectively^ 
in the ICTS pQpulation; were' this performance representative of the iinabridged 
test, the means would have been 19-2 and l8.U, respectively. In comparison, 
test norms for ^AA and AC are 23.6 and 21. 6. Thus, even thougli total score 
estimat'e*" for the ICTS sample are high since items were removed from the 
test on the basis of visual difficulty rather than at random, the projected 

V 

scores still fall short of national noms . On the other hand, it should be 
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.noted that the test norms were derived, from kdult rather than elementary- 
school-aged 'respondents . The adult norms, suggest -that f orm ,AA ^ (adult, faces ) 
might be easier than form AC (child faces) for an adult population. However 
a Wildoxen matched pairs signed ranks test established no difference between 
forms for the ICTS subjects (T = I8.5, £ = n.s. ). The revised IPPi" .vill bd" ' 
administered: to' the ICTS population again in spring 1978, .where the question 

^ of research interest will be. whether- a curriculum designed to include, visiial^.. 
' • • ' - '■ ■ ■ . ' 

attention to facial affect amonf? partially aig^ited- students substanti-^lly " 

improves outcomes oh ah affect decoding task.- ■■' ' « ' 

In addition to affect decoding, an attempt was jnade to explore affect 

encoding among ^t he ICTS. "students at' the second, generation site.^ We were 

interested in whether partially sighted studisntS" were able to produce con- 

ventional facial signs of si,x .sbcially important affective dimensions: - fear, 

disgust; anger, ;happiness, sadness, a^id sui'pri.s^. . Bas^d on -the w6rk of 

. Ekman/ajid Friesen, an affect expression task was devised in-which students 
/ had an opportunity to make each oT these expressiojis twice, along with t,wo ^ 
neutral faces/ The t^sk was administered to la site II subjects along with 

" njatched normally sighted Controls (stU^pnts of the same age [+/- '8 months] 
and sex chosen from regular classrooms);* Students were photographed 
(cf/ Figs. 1-U below) as each expression was elicited. Photographs are 
now" being scored^ using multiple criteria from Ekman and Fries en to 
determine whether, a student "has the .expression"; however, it is appar.ent 

.from the photographs, even .without " systematic scoring, tfiat partially 

,'■■11. 

sighted students are seriously behind their- fiilly sighted age-mates in 
affect encoding' with respect to the six dimensions explored. ' ' * 
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Four sets of photographs are provided above fot illustrative purpose's. 
Figures 1 " and 2 represent a younger ICTS student and his matched control; 
Figs. 3 and ^ represent an older ICTS student and his matched control. 
Examination of these and other photographs in the affect encoding task 
supports our hypothesis that partially sighted element^y school students . 
are I'ess able *to employ conventional facial signs of efmotions than are their 
fully sighted peers, a circumstance vhich might adversely inf^IuQnce social 
competence. We will be interested to determine vhether or not the ICTS cur- 
riculum, altered to include qyin unication as, veil as recognition or affect, 
improves affect encodings outcomes for partially sighted students and decreases 
the difference betveen them and fully sighted controls. 

Conclusions from the second year ♦ ^ * * 

^n general, the assessment of 1976-I9TT outcomes suggests tha"^the ICTS 

continues- to have a strong positive influence in all areas evaluated. With 

respect to ^chi^veraen^N^in basic academic skills, test scores indicated signi- 

ficetnt improvem^it in both reading and mathematics. But, vhile gains initiated 

during the first ^y^tffer 'held throughout the sec'tetnd year of intervention, the 
» 

pattern of gains changed. That is, spring 1976 outcomes shoved more marked 
improvement in mathematics thaji in reading, ivith students 'scoring signii^i^i^ 
cantly lover in the latter. In contrast, spring 1977 results indicated sub- 
stantially greater improvement in readii^ than in mathematics ^ that no 
statistically significant differences remained betveen achievement scores in 
the tvo^ basic skill areas. Apparently a second year of, ICTS experience^ enabled 
students to learn the visual scanning skills requisite for advanqes in reading 
achievement. In addition to overall progress in reading, a second area of 
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^special attention vas the progress of younger preacademic students/ As the 
discussion of achievement above noted, preacaeiemic students seemed to be faring 
well. Of the -16 scores obtained from CIRCUS battery subtests for evaluating 
this group, only 9 fell below the 50th percentile on natior^l kindergarten 
. norms while T vere above that mid-way mark. We are inclined, therefore, to 
believe that early Exposure to an ICTS is helpful to younger elementary school 
sttTdents in minimizing risk of cummulative educational deficits related to 
visual impairment. 

The investigation of two visually-dependent skill areas, visual-hotor 
integration and visual miemory , yi.elded an. interesting ahd related pattern of": 
results. Subjects' visual-motor integration scores continued to increase but-, 
the gains did not reach statistical significance. This result contrasfee with 
data for t^j^receding year, when subjects showed^-pignific^nt improvement. 
Exactly the reverse set of comparisons come from an examination of visual 
sequential m^^mory scores. ' While" the 19T6 outcomes failed to yield systematic 
advances, the •1977 outcomes manifest substantive gains. It seems likely that 
visual-motor coordination would^ increase as students learned to use the ICTS ^ 
during the first year of the demonstration. But' scanning, as\?fe^ have seen, 

—rife more difficult and: apparently requires a longer learning period^ Thus 
/ visual sequential memory scores do not evidence significant posit^e chunge ' 
until the second year, during which reading ^^oLher scan-dcpendeia av;Uvll>) 
asU^^es as well. These conJecLurea were aupported by atudyiUfi Uie iuLci'Cor- 

_ relations among achievement and vi auai ly -Ucpcndcnt ai^lli ^sc^^rca. While vl^^uaj 

> 

_ sequential m-emory is associated wit.li mathcmati-^^ehieveiu^nL , iL is much more y 
closely correlated witli readifig achievemeuL ^ and both rca^'n^ ach. 
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and visual sequentrial memoir scores shoved most improveihent during the Seeond 
year of intervention. Among the younger ^students » it shouid be added, visual 

V 

associative memory scores also showed strong fz:ains as-vell. 

Finally, we were most encouraged by significant changes t?hat occ^irred 
in the self and social attitude domain, since we believe such parafneters are 
not'-easily altered' in this research population. . Attitudinal factors affecting 
test" performance seem not to be influenced by actual test results, so tfie 
project was not able to generate a' new success-expej::tancy as it had hoped to , 
do on the basis pf continu^ed successful academic outcomes. However, ^1^*"* 
and socially-oriented attitude dimensions such ^ seir esteeemand peer 
•affiliation exhibited fairly 'strong positi^ye changes even when measured by 
very different methods. With respdct to thel^e constructs, the lack of signi- 
ficant correlation between methods for assessing them lends more confidence 
in the conclusions. In addition to the evaluation of self and social corps 
structs, the project undertook to explore . facial affect encoding and decoding 
amorfg^ICTS subject ,While only premea^ures are currently available, thes^ 
data suggest that partially sighted students may be handicapped Relatively to 
fully slghte^peers with respect to recognition and communication of affect. 
More generally, we believe that mediators of psychosocial " development in the 
partially sighted comprise \n area w$iil worth further research. 

\ . . > 
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POSTSCRIPT 



In suiranary, theVfirst two project years suggest that -the ICTS has had 
a strong^and apparently stable positive impact on the ^earning experiences 

P^^^f^^y sighted elementary school students. In addition, a first look 
at 1977-78- pre-test data leads us to believe these effects will continue to 
the end of the demonstratioh/ Further $ classroom observation data (Bikson, 
T. H., 1977) indicate an, extremely high level of on-task performance among 
ICTS students.. Part of this result is explained by a rather low student-^ 
teacher' ratio; but of equa^r-Lmportance is the fact that^ these students can 
see their work, 'can accomplish il with greater ease, and can interact 
visually with one another ^nd with their teacher in ways they could not 
without -the-^€Ta,v„^ Finally, the students use the ICTS as a tool not a crutch. 
In other words, they continue to use their residual vision when they are off 
the system; they do not revert to behavior associated with the functionally' . 
blind. ' " ^ 

If the ICTS experiment is as successful as it now appears, then we need 
to consider the next step — the dissemination of ICTSs ta other schoo^ dis- 
tricts. A preliminary look at jiopulatiori statistics related to severe visual 
impairment Indicates that any^ >^ommunity with a minimym of 50,000 inhabita^nts 
would likely have a sufficient number of partially sighted children between 
the ages of f ive *ai^ eleven years to Justify Incorporating an ICTS with at 
least U stations in the school district visual handicap program (GenensKy,' 
S.I^. , 1978)^. Thus, we do noj. envision any difficulty In locating num'^rou 
bther school districts of appropriate, size with sufficient Vh program interest 
for emplorying. such a system. 
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The^aJ or' remaining problem is that of guaranteeing a sufficiently 

large initial purchase of ICTSs to stimulate their production by quality 

V ■ 

manuf actiarers . -The monitors, cameras, lend'es , camera stands, videotape 
recorders, and '>?t.Y Flatforms used at our two experimental sites are either 
already being manufactured commercially, or could be copied with very little 
effort • However, a production Resign pf the master conti'Ol unit will Require 
a modei-ate level of technical sophisticatioti on the paxt of 'the manufacturer, 
The master . control ^yst^ is the nerve center of an ICTS; it is used to - " 
select the image on each] of the system* s monitors as, well ^ to compose 
that image on e6.ch of tne system-' s monitors as well as to compose that <> image. 
The -two ICTSs currently in use were handcrafted at The Rand Corporation. 
However, the design details of the master control units used in these ICTSs 
are available to anyone who has need of them. Consequently, these control 
units could be produced by a private manufacturer given sufficient <Jemand. 

Based von previous experience with tiew equipment, our belief is that a 
manufacturer would need an initial guarantee of at least ten systems before ^ 
xindertaking their production • If that were to occur, th^n there wo^ld be 12 
ICT^s, including the two already in operation, that could serve as models for* 
potential user/customers • . By potential • users we mesan other school districts.^ 
whose VH person\xel' will recognize tha^t an ICTS In their district would aid 
their partially sighted students in,' leading full productive lives. We recom- 
mend that federal agei^^i^ concerned with educatipn for the haxidicapped ujader 
takg^ -efforts ^ to fund production and dissemination of at ]<past tei-i liew inter- 
active cj^assroom television system^ for -the paurtially sighted. 
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